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Meet hams in your area on 2 meters * 
check in on emergency nets! For an 
inexpensive way to keep in touch* 
cons icier the newest addition to the 6 
and 10 meter Diplomat family of 5^8 
wavelength omni-directional antennas* 
Only $8.10, Space saving* Lightweight, 
Top gain,* Rated 1 KW AM/CW, 2 KW 
P.E.P, SSB input. Another Quality 
Mos fey antenna! 
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Own a Quality Mosley 15 meter 
beam* yet buifd it yourself - - just 
like in magazine projects. Drill your 






own holes and assemble according to 




, ( i * 11 

concise instructions given. All parts 


5::-., .. h. ' 




included (minus coax). Gamma matched. 
Outstanding gain.* Full power rated. By 
readjusting elements according to instructions 
supplied, Generals may use this beam on 
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Hams are working lots of 
DX with this 5-hand 
mobile antennal Full 
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ii , , 

power rated. Use an 10 


meters without coil, 
Interchangeable coils for 
other bands. Adjustable 
upper whip section 

for peaking antenna 

* * mmm : : - 

to desired frequency, 

Coi(s with whip tip 
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pre-cut ond set for each 
band* avoi lable (extra). 
Hinged break over 
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The 10 ond 15 meter bands are hot again! Command your 
share of DX on these popular bands with this Classic New 
Trap»Master beam. Full power rated. Broad Band Capacitive 
Matching. Incorporates performance proven Mosley metal 
encased traps. Tops in DX punch ... gain! 3 ^ 


















*Ga/n omitted due to requirements of certain publ icat ions * 
For full details , send for FREE '67 catalog * Dept , 140 

MOSLEY ELECTRONICS, INC. 

4610 N. LINDBERGH BLVD.. BRIOGETON. MO. 63042 
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With the slackening growth of ham radio, 
a number of proposals have been made, and 
perhaps the most interesting and promising 
of these is an idea I first heard from Bob 
Waters, W1FRI, He, and some of the other 
ham manufacturers, are advocating several 
modifications to the current Novice regula¬ 
tions which they think would attract more 
youngsters to our hobby. 

Although a great number of Novices go on 
to the General and higher class licenses, 
many sell their gear after their twelve months 
is up and try another hobby. The manu¬ 
facturers feel that if the period of the license 
was extended to two years, if a small Novice 
phone segment on ten meters was available, 
and, if the name of the Novice class was 
changed, we would see an increase in Novice 
licensees, and subsequently, higher-class li¬ 
censes. 

The current twelve-month limitation on 
Novices is a serious problem to many young 
hams. Many of them are high-school stu¬ 
dents, and in addition to their chosen hobby, 
they have homework, sports, probably a part- 
lime job and all kinds of other activities to 
take up their time. With only so many hours 
in the week, there’s just not much time left to 
ievote to ham radio. The fact that many of 
them are able to upgrade themselves to the 
General license in the limited time available 


is a credit to ' heir ability. 1 wonder how 
many adults would be able to do as well un¬ 
der the same circumstances? 

If the license period were extended to two 
years or even longer, a great many more 
Novices would be able to qualify for a 
higher class license. There doesn’t appear to 
be any good reason why the Novice license 
should not be issued for a two- or five-year 
period. Some Novices graduate to the Gen¬ 
eral class in a year, but how many more 
would make it if they had more time? 

In addition, limited phone privileges on 
ten meters would serve to introduce the 
Novice to the true picture of ham radio. The 
two-meter allocation they presently enjoy 
does this in some part of the country, but, 
in many areas there is almost no activity on 
144 MHz. Up here in New Hampshire, for 
example, except on VHF Contest weekends, 
two-meter activity is nil. With a low-noise 
converter and a high-gain antenna, 1 hear a 
few )X stations, but with the equipment the 
average Novice is apt to have, he wouldn’t 
hear anything except noise! I’m sure the same 
thing is true in other parts of the country too. 

If you have a receiver that covers the top 
1 MHz of the ten-meter band, you 11 find it 
to be a veritable wasteland. In some areas 
there arc a lew FM repeaters and channelized 
CB-style stations, but the unused spectrum 
between them is going to waste. And of the 
upper 1 MHz, who is operating on the top 
200 kHz? Tims far I haven’t heard a signal up 
there. 

Even the best of the five-band transceivers 
does not cover the entire 28 MHz band. 
Most of them provide one 500 kHz segment, - 
while a few give a full 1000 kHz, usually 28 
to 29 MHz. Unless you have a general cover¬ 
age receiver, or have gone to the trouble to 
buy an extra crystal, chances are you have 
never even listened above 29.0 MHz. I hav e, 
and 1 can tell you, except for sporadic ac¬ 
tivity on a few net frequencies, the band is 
emptv even when the skip is in. 

The allocation of 29.5 to 29.7 MHz phone 
privileges to the Novice would give him a 
chance to get his feet wet and see what 
amateur radio is really like. If you had to 
operate CW in the congested Novice portions 
of our lower-frequency bands when you 
started out, I wonder liow many of you 
would still be licensed and active? 

The manufacturers would also like to 
change the name of the Novice license to 

(Turn to page 103) 
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They are new from International. Use them for crystal controlled time 
bases, scope calibrators, and clock sources. 





International ICD units are totally integrated circuit frequency dividers. 
They are smaller than a pack of cigarettes (1" x 2Va" x 2 3 /s")- All have 


two separate outputs. They are packaged in nine types providing divide 

_ I i * | ■ 

. No tuning or adjustment is required. The output pulse has 

:: Y ’“S”:: . • I ■ : :■ f ■ " 

the same stability as the driving pulse. Voltage required, 3.6 vdc -± 10%. 


FREQUENCY RANGE 

ICD-10 to IQ MHz $19.95 ea. 

iCD-2 thru ICD-9 to 


2 MHz .. $19.95 ea. 
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Big name in towers 


ROHN TOWERS have become 
the accepted standard of ex¬ 
cellence throughout the world 
— meeting the needs of the 
communication, broadcasting, 
transportation, oil, utilities, 
manufacturing and other in¬ 
dustries, including home TV 
and amateur needs. 


Computer engineered and de¬ 
signed ROHN TOWERS are pro¬ 
duced in ROHN’S vast manu¬ 



facturing complex utilizing the 
latest equipment and meth¬ 
ods. Convenient warehousing 
facilities at strategic locations 
plus worldwide representa¬ 
tives and complete turnkey 
tower erection service . . . 
along with a complete line 
of tower accessories, light 
ing systems and microwave 
reflectors make ROHN the 
complete tower line — 
throughout the world. 


Representation and 
Distribution Worldwide 

For further information 
contact 

ROHN. 

Home Office 
P.0. Box 2000, 

Peoria, Illinois 61601 
Ph. 309/637-8416 
TWX 309/697-1488 


de W2NSD/1 

never say die 

After the big party of EP hams the night 
before, i felt sorry for Gerry EP2GF as we 
headed for the airport at 4:00 in the morn¬ 
ing with very little sleep under our belts. 
What a ridiculous time of the morning to 
fly. The plane actually got off about 6 and, 
after four hours of flying across desert and 
treeless mountains, we dropped into Kabul. 

I'd worked one YA from home before the 
trip, but didn’t get more than a signal re¬ 
port through all the QRM, so I didn’t have 
much of an idea what was waiting for me. 
I’d talked briefly to Ed YA1DAN from 
EP2GF and knew that he would be meet¬ 
ing me at the airport and would put me 
up during my two day stay. 

Sure enough, there was Ed, waving to 
me from the gallery as we landed, QSL 
card in hand for identification. He came 
down and put in a good word with the 
airport manager and I was rushed through 
the formalities of customs and immigration 
and on my way to town. After a stop to 
say hello to YA1FV and some of the other 
fellows, we went on to Ed’s house, which 
turned out to be a veritable palace. 

Ed, a maintenance man with the FAA 
in Kabul, lives with his family in a bouse 
that would run easily $100,000 over here, 
complete with two servants to keep the 
place clean, cook the meals, serve and keep 
the clothes washed and ironed, a not un¬ 
substantial job for a family with four small 
boys. Things are not expensive in Afghan¬ 
istan, obviously. 

Ed drove me to downtown Kabul and we 
walked through the small stalls that serve 
for stores there. Ed haggled with dealers 
here and there for old Afghan coins to add 
to his collection, which is probably already 
one of the finest in the world. He explained 
that the ice for the cold-drink stands 
around town was brought down from the 
17,000 foot high mountains just out of town 
which have snow on them all year around. 
Kabul is at about 7000 feet altitude. We 
watched them bake bread by sticking the 
flat loaves to the side of the ovens for a 
minute or so and then prying it off with 
long sticks working through the fire in the 
middle of the oven. 

Ed explained that the white community 
has to be ever on the watch against sick¬ 
ness. I watched the Afghans bathe in the 


(Turn to page 75) 
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WATERS 

AUTHORIZED 

DISTRIBUTORS 


These select, foil-service outlets are the 
only authorized distributors of Waters 
Amatuer Radio Products. 


AMRAQ SUPPLY, Inc. 

San Francisco, Calif. S4121 

AMATEUR ELECTRONIC SUPPLY 
Milwaukee, Wisconsin 53216 

Chicago, Illinois 6063T 


ARROW ELECTRONICS, Inc. 
Farmingdale, LJ. f New York 11735 

Mineofa, U, New York 11501 

Norwalk, Conn. 06850 

HARRISON RADIO CORPORATION 
New York, New York 10007 


HENRY RADIO, Inc, 

Los Angeles, Calif, 00064 

Anaheim, Calif. 92301 

Butler, Missouri 64730 

Phoenix, Arizona B5017 


STERLING ELECTRONIC SUPPLY 
New Orleans, Louisiana 70112 

ELECTRONIC DISTRIBUTORS, Inc. 
Wheaton, Maryland 20902 

ELECTRONIC CENTER, Inc. 

Dallas, Texas 75204 

WORLD RADIO LABS, Inc. 

Council Bluffs, Iowa 51501 


CANADA 


M. 1. HOWARD l CO., ltd. 

Ottawa. Canada 


If you live outside of a distributor area 
order directly from the factory. Send for 
our new Amateur Radio Catalog. 


















































Walter Anderson VE3AAZ 
14& Deloraino Avenue 
Toronto 12, Ontario 
Canada 


A Push-Pull Class B-Linear 

A I kW push-pull grounded-grid linear amplifier using 
3-400Z's. 


It is one of those minor ironies that during 
tire past ten or fifteen years, while the single- 
ended audio amplifier has almost completely 
given way to push-pull, exactly the reverse 
has occurred in respect to rf amplifiers. This 
is even more surprising when one remarks 
that ri amplifiers nowadays are seldom called 
upon to perform a modulating function and 
so are, like their audio counterparts, de¬ 
vices for raising the power level. 

i he faculty of even harmonic distortion 
cancellation attributed to push-pull circuits 
depends upon tight coupling between the two 
halves of the output circuit—this is very much 
more easily realized at audio than at radio 
frequencies. Nevertheless, there is a basic 
symmetry in the push-pull circuit that can 
hardly do anything but help to produce a 
symmetrical output which in turn is likely 
to possess fewer spurious components. 

The case for the grounded-grid amplifier 
has been competently and extensively made 
and does not need elaboration here. It seems 
then that a push-pull grounded-grid amplifier 
would be an especially attractive proposition. 
Before launching into a description of one 
such amplifier, 1 should like to identify some 
of the other assumptions (perhaps they should 
be called prejudices) that underlay the pro¬ 
ject: 

1. Bandswitcliing is not necessary or 
even desirable if it must be bought at 


the price of tapped coils or huge volt¬ 
ages across unused coil segments, 

2. The desired frequency range is 3.5- 
29.7 MHz, CW and SSB, and power 
input capability up to the legal limit. 
Both plate voltage and current must be 
continuously monitored at such power 
levels to satisfy Canadian government 
regulations. 

3. Shunt feed is only acceptable as a last 
resort. 

4. Voltage-doubling circuits, choke-less 
filters, series-string rectifiers and filter ca¬ 
pacitors and such artful dodges are to be 
avoided. 

5. The driver is a B & W 6100 and the 
load will be a 50 ohm (nominal) un¬ 
balanced antenna. 

Fig. 1 is the schematic of the completed 
amplifier. To sum it up, it consists of two 
Eimac 3-4 OOZ zero bias triodes with 3000 
volts on the plate in a push-pull grounded- 
grkl connection. RF drive is series fed to ifie 
cathodes (heated by two separate filament 
transformers—872 type filament transformers 
have sufficiently low capacitance for this ap¬ 
plication) from a transformer whose primary 
is connected to a pi network of reactances 
affording impedance matching to ti e driver 
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The interior of the push- 
pull grounded-grid am¬ 
plifier. The 3-400Z's are 
located In the center, 
the plate current and 
voltage meters to the 
right and the output cir¬ 
cuitry to the left. The 
toroidal rf power trans¬ 
former is hidden by the 
vertically mounted var¬ 
iable capacitor to the 
left. 



output. The output circuit is series fed with 
a split tank coil. The loading of the stage 
is controlled by the variable capacitor across 
the output transformer primary. The power 
supply (full wave 872’s; single section L/C 
filler; 24 mF total capacitance) is of standard 
design. As for housing the linear, quite con¬ 
ventional construction practices were em¬ 
ployed—the underside of the chassis is kept 
air tight so that a single fan (Ripley SK- 
4125) can handle both tubes which are 
mounted in Eimac air system sockets and 
chimneys. 

The rf transformers 

The central features of this linear are the 
trifilar input and output transformers pictured 
in Fig. 2 and detailed in Fig. 3. "Trifilar” 
means that three conductors are grouped and 
wound onto the core as a single turn. Fer- 
ritc core material is employed because oi its 
admirable magnetic properties at radio fre¬ 
quencies. I his mode of winding on this type 
of core seems to produce the tightest possible 
coupling consistent with low losses and rea¬ 
sonable distributed capacitance. In both cases 
the transformers are used with two windings 
connected in series and one winding by it¬ 
self. The input transformer is. therefore, 1:2 
step up in turns. However, since only one 
tube is operating at any one instant, it may 
be viewed as simply 1:1 in terms of imped¬ 
ance. The output transformer has part of the 
tank circuit circulating current in its primary 
and sees the antenna as its load, so it is 2:1 
step down in turns and 4:1 step down in 


impedance. The transformers provide good 
performance on three adjacent ham bands so 
there is an overlap on 14 MHz. 

The pi input network 

In spite of the additional coil which re¬ 
quires band switching, tin's network more 
than pays its way for several reasons. First, 



The trifilar wound rf transformers. Ferrite cores 
were used in the interest of close coupling, low 
capacity and high Q. 
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rfc FOft 14 MHJl 
a - TOOpF 
C2. * 460pF 
Lt * a44 i xH 

f other bawds in direct 

PROPORTION} 

INPUT 

RF 


3-400Z 


NOTE 

ALL COIL TUBING SILVER-PLATED 

PARASITIC SUPPRESSORS IN PLATE LEADS 
ARE Z TURNS I L/2" DJA, WOUND OVER 
TWO GLOBAR FR43 fH SERIES 


OUTPUT 

*F J0G25 
XFMR 5IV 



OUT 


5kV SkV 
/V7 /T7 


0*600 

(PLATE) 


Fig. L Schematic of the push-pull groundecJ-grid class-B linear amplifier. The dual 19-57 pF capacitor in the 
plate circuit was made from a surplus unit, 0.25 spacing, by removing all but four stator plates per section. 


it serves as a reservoir of stored energy 
whose flywheel action serves both to couple 
the tubes together and to stabilize their 
waveform. Secondly, it provides almost com¬ 
plete isolation bet wen the linear and its 
driver, thus making it possible to make (be 
SWR presented to the driver verv close to 
1 : 1 . 

Since the definitive article on all phases of 
grounded-grid power amplifier operation ap¬ 
parently has yet to be written, it is, perhaps, 
appropriate to summarize the problem of 
driving such an amplifier. Four impedances 
are of concern: 

4 

1. The impedance looking toward the 
amplifier—analytically, this represents the 
fed-through power plus the grid losses. 

2. The impedance seen by the cathodes 
of the linear stage looking back toward 
the driver. Theoretically this may be 
zero—practically it must be finite. Fur¬ 
thermore, it there is to be any stored 
energy, reactances must be involved and 
resonance must be achieved so that the 
cathode-ground voltage will be in phase 
with the plate current. 


3. The desired impedance seen looking 
forward from the exciter. This is almost 
always 50-52 ohms (unbalanced). 

4. The impedance seen looking back 
into the exciter output terminals. This 
may be nearly any small resistance, often 
accompanied by a larger reactive com¬ 
ponent. 

Suppose that, on the basis of reasonable 
capacitor sizes and modest Q, we aim to make 
the cadiode to ground impedance (2) equal 
to the impedance looking toward the ampli¬ 
fier (1). Since impedance is equal to <<) times 
capacitive reactance (Z = Q Xc), high Q’s 
call for low X/s and therefore, large capa¬ 
citors. The basis of this design was Q = 5; 
therefore, the capacitive reactance (Xc) is 
about 25 ohms since (1) is approximately 
125 ohms for the 3-400Z in this circuit. A 
nameless but very useful theorem* states that* 
in any circuit containing loss-less elements 
(L, C, and perfect transformers), if a con¬ 
jugate impedance match occurs at one junc¬ 
tion then it must exist at every other junc¬ 
tion and conversely. Such a state of affairs 
would mean that the conjugate of (4) would 
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be the load to the driver and this is nowhere 
near the value of (3). To be blunt, there 
would be a very high SWR on the driver- 
to-linear transmission line with consequent 
difficulty in getting power out of the driver. 
As an additional complication, unless the ex¬ 
citer and linear are bolted together, these 
various impedances are transformed different¬ 
ly depending on whether one is considering 
the direction — exciter to linear or linear to 
exciter. Not only that, these transformations 
wall be different on different bands unless 
the length of coaxial line is changed when 
changing bands. The only straightforward 
way out of this dilemma is to swamp out the 
impedance irregularities by imposing the 
greatest power loss that can be tolerated be¬ 
tween the exciter and the linear. Conse¬ 
quently a 3 dll pad (see Fig. 4) is placed 
between the linear and the exciter. Since the 
greater the loss in the pad the greater isola¬ 
tion it affords, and since there is a consid¬ 
erable surplus of drive from the B & W 6100, 
the pad could have been raised to 4 dB or 
so in my case to some advantage. 

Drive interlock 

Most articles on grounded-grid amplifiers 
view the possibility of drive being present 
with no plate current with alarm—an eventu¬ 
ality that lias been rendered almost impos¬ 
sible by the drive interlock relay whose 
resistor terminates the driver when the relay 
is not actuated. 

Trials and tribulations 

Perhaps a paragraph or so on the unsuc¬ 
cessful experiments and assorted disappoint¬ 
ments would be appropriate here. The feasi¬ 
bility of the cathode drive transformer idea 
was established at the outset in a series of 
experiments involving 809’s and 811s (not 
SllA’s). Cross neutralization of these tubes 
is easily achieved by bringing a lead up 
through the chassis from a cathode to a cop¬ 
per bracket and facing it toward the opposite 
plate through the glass envelope—less than 1 
pF is required. However, on 21 and 28 MHz 
the parasitics took over in a spectacular fash¬ 
ion. The only way they could be tamed was 
by using resistive stoppers between grid and 
ground. However, a little circuit analysis 
shows that this makes the neutralizing null 
and void with resultant operating-frequency 
instability. No such problem was ever en- 

hns Engineering, third edition, Everitt 
and Anner, McGraw-Hill, page 407. 



Fig. 2, 3-d8 isolating pad- Rl consists of twenty 
360-ohm, 1-watt composition resistors In parallel— 
total resistance 18 ohms. Each of the pad resistors 
labeled R2 consist of thirteen 3900-ohm, 2-watt re¬ 
sistors in parallel—total resistance 300 ohms,* 

countered with the 3-40QZ’s. 

Right up until nearly the end of the ex¬ 
periments, it had been hoped that a shielded 
link coupling could be used between the tank 
and the antenna. Unfortunately, the coupling 
obtained with the link proved to be quite 
insufficient on 21 and 28 MHz and the out¬ 
put transformer had to be introduced. It was 
also necessary to come to terms with the 
fact that the load impedance seen by each 
tube for the target outputs is in the vicinity 
of 5500 ohms. Using the old rule of thumb 
that a Q of 6 is adequate with push pull, 
the capacitance required works out to about 
6 pF on 28 MHz, 8 pF on 21 MHz, 12 pF 
on 14 MHz and so on. Since the output capac¬ 
itance of the 3-400Z is 4 pF and strays wall 

4 For construct ton hints, see K. Ghinzer, 'T-Fuds for 

RF Circuits/' Cy, July 1964 , 



VE3AAZ* push-pull grounded-grid linear amplifier. 
In this view the underside of the chassis is opened 
up to show the blower. The screen door across the 
rf compartment permits changing the final plug-in 
coil. 
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Table I. Coils 

Plate Coils—Botli Sides 

3.5 MHz 18 turns #14, 2'/," long, 2%" ID, 

shunted by 25 pF vacuum capacitor at 
high end of band; shunted by 35 pF vacu¬ 
um capacitor at low end. 

7 MHi 12 turns #12, 2'A" long, 2%" ID, 

shunted by 10 pF vacuum capacitor. 

14 MHi 8 turns l /s" silver-plated copper tubing, 
2IA" long, 2%" ID. 

21 MHi 6 turns ■A" silver-plated copper tubing, 

2 I/ 4 " long, 2%" ID. 

28 MHi 4 turns silver-plated copper tubing, 

2>/ 4 " long, 2%» ID. 

LI—Input Pi Network 

3.5 MHi 8 turns #14, 2" long, I'/j" ID. 

7 MHt 5 turns #14, long, M/ 2 " ID. 

14 MHi 3 turns L /a" silver-plated tubing, close 

wound, I'/t" ID. 

21 MHi 2 turns ’/a” silver-plated tubing, close 

wound, I'/s* ID. 

28 MHx 2 turns ’/a” silver-plated tubing, close 

wound, ID. 


Coil Construction 

The input rf transformer is wound on an 
Indiana General C ! -117° toroid %" thick 
11s" QD., 1>V' ID. The primary consists of 
a 0.010 copper strip, wide, placed next 
to the core. The pushpull secondary winding 
consists of 150-ohm twin lead wound over 
the primary strip; 14 turns for 80, 40 and 20 
meters, 12 turns for 20, 15 and 10, 

The output transformer is wound on an 
Indiana General CF-124 form JS" thick, 2" 
ID and 3)s" OD. i”he primary consists of a 
0.010 copper strip, U" w ide placed next to 
the core. The push-pull secondary winding 
is made from two Je" wide 0.010 copper 
strips; insulated by #9 1’eflon tubing and 
wound over the primary strip; 9 turns for 
80, 40 and 20, 7 turns for 20, 15 and 10. 
Two CF-117 cores are mounted in the center 
of the larger core as shown in photographs. 

These cores from Indiana General are 
available in two different materials desig¬ 
nated Q1 and Q2. Material QI has a nominal 
relative permeability o* 125, while Q2 has a 
nominal relative permeability of 40. In the 
both the input and output cores used in this 
linear. Q 1 cores were used for SO—20 me¬ 
ters, and Q2 cores were on 20, 15 and 10. 

•Indiana General cores may be purchased from Permaff 
Corporation* 88-06 Van Wyek Expressway, Jamaica 
18 , New York, 


account for an additional 10 pF or so, we 
are just not going to be able to meet our 
specification. It is only a slight comfort to 
know that parallel connection and a Q of 
12 would call for 12 pF on 28 MHz—8 pF 
being contributed by the tubes. Nor can we 
evade the issue by dropping the plate voltage 
and then calling for lower load impedances 
to give the rated power. When the "C” is 
too large and the “LT is too small we lose 
power in the tank circuit; if we drop plate 
voltages, we sacrifice plate efficiency anc- lose 
power at the plate. The only way out seems 
to be to use as large a coil as possible and 
keep its losses low—silver plated copper tub¬ 
ing was used here for the coils with jumbo 
banana plugs and jacks. In any case, be pre¬ 
pared to accept the drop in power as fre¬ 
quency rises with good grace. For these rea¬ 
sons no L/C values are shown in Fig. 1— 
anyone wishing to copy the design will have 
his own approach to this matter—he might 
even have a split-stator vacuum variable in 
the junk box! I didn't. 

Power and distortion 

It has become fashionable to rate linear 
amplifiers at so many watts PF i input. Aside 
from the rather impressive numbers gene¬ 
rated, there seems to be little to recommend 
the practice. It is far more meaningful to 
quote the CW output and the PEP output 
consistent with good linearity—and with due 
respect to legal restrictions on power input. 

With a I kW dc input, this amplifier yields 
at least 600 watts output on the 3.5, 7, and 
14 M Hz bands, shading off to 550 watts on 
21 MHz and 500 watts on 28 MHz. The PEP 
output with good linearity is at least I kW 
on the low bands tapering off to about 800 
watts on 28 MHz. The drive powers range 
from 20-40 watts, but the driver has to de¬ 
liver twice this power since one-half is lost 
in the 3 dB pad. The power gain in the linear 
itself then is at least 20. 

Distortion figures must of necessity de¬ 
scribe all of the system up to the point of 
measurement. The published specifications 
for the B & W 6100 are: harmonics—50 dB 
or more dowm; intermodulation products—35 
dB or more down, l hese figures can be met 
at the output of this linear driven by this 
exciter. Without becoming involved, there¬ 
fore, in any attribution of distortion com¬ 
ponents, this amplifier does not measurably 
degrade the signal. 

. . . VE3AAZ 
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SHACK 


SOLI 


The World's First 117V/12V All-Transistor 
Communications Receiver Is Available Now 


In 150 Radio Shack Stores Coast to Coast! 


THE ~F^£Ai./St7cZ DX-150 

• Over 30 $*iwcoWuc/ors — no tubes, no 
nuvhtors — the DX-150 is 100 % solid sfafe/ 

• SSBICW\AM reception, covering 535KC 
through 30MC in 4 slide-rule bandsl 

• Product detector for 555/ CW , plus fast 
and slow AVC ; variable-pitch BFOI 


New* big, exciting, professional—the 
Realistic DX-150 obsoletes tube receivers 
and warm up, banishes forever your depend¬ 
ence on house current to stay In opera¬ 
tion. For example! the DX-150 will run 100 
hours on 8 D-cells if current fails, or isn't 
available, or on field day. Additionally, it 
will operate from a car’s cigarette lighter or any other mobile 
or base 12VDC source! Of course a 117VAC power supply is 
built in. DX-150 is a husky brute: 14 Vb x 9V4 x BW** with a 
massive silver extruded front panel, solid metal knobs, grey 
metal cabinet, 14 pounds of quality. 



• Illuminated electrical bandspread fully A NEW STANDARD OF RECEIVER VALUE! 

calibrated for the Amateur and CB bands! Priced Radio Shack's way (factory-to-you) the DX-150 saves you 

about $100 off traditional pricing methods. Yet it offers 11 front 

• Cascade Rr stage; ANL tor RF and At; zener- controls; dual power supply; 12V4" slide-rule dial in 5 colors; 

stabilized; OTL audio; illuminated M 5 M meterl continuous coverage from 535KC through 30MC T including 160 

through 10 meters; separate detector circuits for AM {diode; 

• Built-in monitor speaker plus front-panel and SSB/CW (4-diode bridge); sensitivity good to 0.5/tv at 30MC, 

jack for extern a! (optional) matching speaker! Nobody but nobody but 44-year-old Radio Shack could have 

created this unique product for $119.95. You better believe it! 


THERE'S A STORE NEAR YOU! 


REALISTIC DX-150 CUSTOM ACCESSORIES 


ARIZONA— Phoen i 
ARKANSAS — Utih Rocl 

California —* Anaheim 

Bakersfield, Covtma. Downey> 
Garden Grove, Inglewood, 

La Habra, Long Beach, 

Los Angeles, Mission Hills, 
Mountain View, Oakland, 
Pasadena, Pomona, Roseda, 
Sacramento, San Bruno, 

San Diego, San Francisco, 
Santa Ana, Santa Monica, 
Torrance, Wes! Covina 
COLORADO — Denver 
CONNECTICUT — Hamden, 
Manchester, New Haven* 
New London, Orange, 
Stamford, West Hartford 
FLORIDA— Jacksonville, 
Orlando 

GEORGIA — Atlanta 
ILLINOIS — Chicago 

Kansas— wichita 

LOUISIANA— New Orleans 
MAINE — Portland 
MARYLAND — Langley Park 
MASSACHUSETTS — Boston, 
Braintree, Brockton, Brookline 
Cambridge, Framingham, 
Lowell. Medford, Natick, 
Quincy, Saugus, Springfield, 
Waltham, Watt Springfield, 
Wercestar 


MICHIGAN — Detroit 
MINNESOTA — Mircnoapolis, 

Si Paul 

MISSOURI — Kansai City. 

St, Joseph, St, Louis 

NEBRASKA — Omaha 
NEW HAMPSHIRE — 

Manchester 

NEW JERSEY—Permsauken 
NEW MEXICO — Albuguerque 

NEW YORK — Albany* 
Binghamton, Buffalo, New 
York, Schonacfady, Syracuse 
OHIO — Cincinnati, Cleveland 

OKLAHOMA — Oklahoma City, 
Tulsa 

OREGON — Portland 
PENNSYLVANIA — 

Philadelphia, Pittsburgh 
RHODE ISLAND —Providence, 
East Providence 
TENNESSEE — Memphis, 
Nashville 

TEXAS — Abilene, Arlington, 
Austin. Brownsville, Corpus 
Chnsti, Dallas, Fort Worth, 
Houston. Lubbock, Midland, 
Sen Antonio, Sherman, Waco 
UTAH —Salt Lake City 
VIRGINIA— Arlington, Virginia 
Beach 

WASHINGTON — SsaMle 



Exact - match external Voice - Frequency 
speaker cuts out built-in monitor, includes 
lead and plug, 20-1500; $7,95 {4 lbs.) 

12VDC portable pack with all cables, plugs, 
8-fong-life batteries; includes plug-to-plug 
and plug-to-lighter cord sets, 20-1501: Only 
$7.95 (wt. 4 lbs. w/batteries) 


ORDER BY MAIL! IN PERSON! FREE FOLDER! 


I RADIO l East: 730 Commonwealth Ave. t Boston, Mass. 02215 

s SHACK f West: 1515 So. University Dr., Ft. Worth, Tex. 76107 
| / Dept. RX 

I Please rush me the item I've checked below. 

I enclose $_, plus 50e for postage and handling: 


I □ FREE 1968 Catalog 

5 ' □ FREE DX-150 Folder 

□ Receiver, 30-150, $119.95* 

I 

I Name (print)_ 

I Street_ 


□ Matching Speaker, 20-1500, $7,95* 

□ 12 VDC Power Set, 20-1501. $7 95* 

* Plus Shipping Cost: 

14 lbs., 4 lbs., 4 lbs. 


I 


City. 


State. 


Z\p. 


I 

I 

I 

I 

I 

I 

I 

I 

I 




























































Hank Olson W6&XN 
Starr King Circle 
Palo Alto, California 


A Frequency Calibrator for 

the VHF Man 


For VHF DX and meteor-scat+er schedules, you must know 
what your operating frequencies are. This calibrator will 
give you the answer. 


If You ve ever listened to the “VHF Nut 
Net” on 3815 kHz, Mondays at 0500 GMT, 
you’ve heard the elaborate scheduling be¬ 
tween stations for long-haul VHF QSO’s. The 
current schedules are mostly on two meters, 
near the bottom end of the band, via meteor- 
bursts. The frequencies quoted are usually 
given in kHz above 144 MHz, and these 
serious YHF’ers mean it when they say 
144.013 MHz. 

While most serious VHF’ers can he on at 
least one two-meter frequency to a tolerance 
of ± 100 Hz, there are occasional apparent 
errors. These show up in the comments on 
the “VHF Nut Net like: I listened for you 
on 144.006 MHz last Wednesday, but didn’t 
copy. I did hear a few ‘pings’ up at 144.008 
MHz, though. That couldn’t have been you, 
could it?” 

To assure oneself of being on some arbi¬ 
trary VIIF frequency to within 100 Hz is 
no easy task. If we could operate “right on” 
144.000 MHz, it wouldn’t he so hard to 
check; but that isn’t the usual case. Rather, 



TEMPERATURE [Op 

Fig, L Typical temperature curve of an 8 MHx 
Al-cut crystal. Note that the crystal frequency varies 
up to 0.0015% from 10° C to 40° C, a normal 
shack temperature range. 


we are usually required to use a VHF fre¬ 
quency that isn't the harmonic of any of 
the usual standard frequency sources. 

There are a number of ways of making 
frequency measurements of VHF signals, and 
they all have limitations. Basically, the prob¬ 
lem is that we are trying to make a very 

precise measurement; 100 Hz in 1 14,000,000 
is better than one part in a million. To see 
why stations are not always on frequency, 
see the frequency versus temperature curve 
of a typical 8 MHz AT cut crystal in Fig. 1. 
Notice that over the range from 10° C to 
40° C, a reasonable “shack” temperature 
range, the frequency of the crystal can vary 
about .0015%. This much variation is over 
2 kHz, when multiplied up to 144 MHz. 

A logical extension of the principles used 
to calibrate high-frequency receivers has 
been used on 1.44, 220, and 432 MHz 1 . This 
is simply the use of a very fast switch in 
the harmonic generator section of a 1 MHz 
calibrator. With a tunnel diode, or snap 
diode, doing the switching, useful harmonics 
spaced 1 MHz apart can indeed be generated 
through 432 MIIz.- This method is really 
the brute-force approach, since the harmonics 
we are interested in, in this case, are the 
431st, 432nd, and 433rd. Harmonics spaced 
at 100 kHz intervals could, also, be gener¬ 
ated in the same way, but then the harmonics 
of interest would be the 4310th through the 
4330th! 

As most hams know from experience, har¬ 
monic amplitude decreases as we look for 
successively higher ones. This is predicted 
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in detail by Fourier Analysis* of noil- 
sinusoidal waveforms. Several nonsinusoidal 
waveforms are shown in Fig. 2, with their 
Fourier series to illustrate this. Note that the 
harmonics of these two different waveforms 
drop off at different rates with frequency. 
However, both do drop off as I / n or faster 
(where n is the harmonic number). There¬ 
fore, in a 100 kHz interval calibrator for two- 
meter use, we can expect to have less than 
1/1440th of the signal for calibration at 144 
MHz if the rate of fall off of the Courier 
series is 1 /n. If the fall off rate were l/n~, 
we would have only 1/(1440) 2 th. A one 
volt 100 kHz signal, then, can theoretically 
produce a 1440th harmonic of about 0.5 pv, 
if the series falls off as 1/n 2 . Extension to 
10 kHz-spaced marks will further reduce 
harmonic levels by a factor of between 10 
and 100 (depending on whether the fall off 
rate is 1/n or 1/n- respectively). To top all 
this off, it can be rather interesting to 
determine “which picket is which” in this 
“picket-fence" of harmonics that we’ve suc¬ 
ceeded in generating. 

1’he VI1! calibrator presented here at¬ 
tempts to solve the fundamental problems 
of the brute force approach by applying 
techniques that are used in modem fre¬ 
quency-synthesis. The circuitry is admittedly 

*Fourier analysis is a mathematical method whereby 
a senes of sine and cosine terms of the integral multi¬ 
ples of frequency are used in evaluating the harmon¬ 
ics of complex waveforms. 




Fig. 2. I wo nonsinusoidal waveforms which may 
be used for harmonic generation. The Fourier series 
of the square wave indicates that harmonics fall 
off at the rate of J/n r where n is the harmonic 
number. The harmonics of the triangular wave fall 
off at the rate of I/n 

For those of you are so inclined,, the Fourier Bones 
for the square wave in Fig* 2 is e — Ai lain (wt) + 
1/3 sin (3^t) + 1/5 sin (5*t) + 5/7 sin (7U + 
, 1/n sin(Htft)]. The Fourier series of tlie tri¬ 

angular wave in Fig 2 is e “ As [sin (*t) — 1/9 sin 
(3t*t) + 1/25 sin (5 A ) — 1/49 sin (7^t) + - - - - 

— 1/n 3 sin (nu?t)]. From the last term in these equa¬ 
tions it can be seen that the harmonics of the square 
wave fall off at the rate of l/n P while the triangular 
wave harmonics full of nt 1/n® 

more complex, but the use of integrated 
circuits helps considerably to ease the eon- 



Fig. 3. Block diagram of the VHF man’s calibrator. 
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Pig. 4. Divider section uses integrated circuits to 
a 1 MHi crystal. The unmarked resistor in the I 


generate 10 kHz and 100 kHz marker signals from 
MHz should not be there—short it out. 


stniction job as web as to reduce the cost. 
This two-meter calibrator offers a choice of 
calibration modes: 144 MHz alone, 144 MHz 
± 1 MHz, 144 MHz ± 100 kHz, or 144 
MHz zfc JO kHz. The mode-switching allows 
one to go from a rough 1 MHz interval fre¬ 
quency check to a 100 kHz interval check, 
and finally, to a 10 kHz interval check. 

The system is described in Fig. 3. Note 
that the 1 MHz crystal standard is both 
multiplied-up and divided-down. We pro¬ 


duce, by means of a rather ordinary fre¬ 
quency multiplier chain, a clean 144 MHz 
CW signal that is exactly 144 times the 
frequency of the 1 MHz standard. This 144 
MHz signal is then modulated by a rectan¬ 
gular wave at 1 MHz, 100 kHz, or 10 kHz; 
this modulation produces the desired marks. 
The main difference between this method 
and the brute-force approach is that our 
markers now fall off in amplitude as we 
move away from 144 MHz (in either direc- 


'V WITH CLIP-ON TO-10 DfSSIPATOfl 

-ft# WITH INSULATED StUO TYPE HEAT SINK 
0OLTED TO CHASSIS 



TRIAD 

FI4K 


IA 
3 AG 


+ 5,2 


330 


+6.3 
(75 mA) 


154 

103 


-O COMMON 


1 

220mA 

I 


100 )jf 
20 V 


hep SO-ft-ft 


+ 3.3V 
(170 mAl 


Fig. 5. Power supply section for 
use with the integrated circuit 
divider of Fig. 4. 
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Fig. 6. Divider circuitry using HEP 558 J-K flip-flops to replace the MC790P RTL IC's which are 
inherently slower. 


tion in frequency). Because we are now only 
interested in harmonics of the modulation 
frequency that are of relatively low order, 
the rectangular wave does not have to have 
a nanosecond rise or fall time. The “modula¬ 
tion” is not of the linear sort that hams 
usually encounter, since the rectangular wave 
essentially turns the signal off and on. 

The circuit diagram is shown in Fig. 4. 
Note the use of digital integrated circuits. 
The internal circuitry of the individual IC’s 
isn’t shown since it would make Fig. 4 vastly 
more complex. The Motorola HEP line of 
semiconductors is used for the most part, 
except for the four dual J-K flip flops. These 
[-K flip-flops are wired to divide I MHz by 
two decades. The MG790P flip-flops (Motor¬ 
ola) are members of a logic family called 
RTL {Resistor-Transistor-Logic) which is 
inherently slower than MECL (Emitter- 
Coupled Logie), to which the HEP digital 
integrated circuits belong. 

If you wish to use HEP 558 J-K flip-flops 
to replace the MC790Ps, the circuit changes 
of Fig. 6 should be used. Since the HEP 
digital IC’s are designed for -f6 volts, a 
much simpler power-supply and regulator 
are used. The IC Schmitt trigger is of a 


somewhat different design than one in a pre¬ 
vious article by the author, and follows a 
technique outlined in a recent Motorola ap¬ 
plication note. 3 * 4 

’he crystal oscillator sections, in both ver¬ 
sions, use an FET as a Miller oscillator. 
The Miller oscillator was used here because 
the DC9AJ crystal (X MIIz) was designed 
for that type of circuit, and has one side 
of the crystal grounded to the crystal can. 
Following the crystal oscillator is another 
FET, operating as a Class-A isolation stage. 
I! le isolation amplifier feeds an emitter- 
folio we i that in turn drives both the “count¬ 
down” and the “multiply-up” portions of the 


TfUAO 

F14X HEAT SINK TO 2*« 2' ALUM. 



Fig. 7. Power supply for the HEP integrated circuit 
divider of Fig. 6. 
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Fig. 8. The times 144 frequency multipler. A crystal controlled input at 1 MHz provides an output at 
144 MHz. Coil information for this circuit is given in Table I. 


circuitry. The low output impedance of the 
emitter follower is needed primarily to drive 
the first multiplier. 

The multiplier chain is conventional in its 
design—x2, x2, x2, x3, x2, x3—a total multi¬ 
plication of 144. In the four lowest frequency 
stages, double-tuned interstage coupling is 
used. This double-tuning is to prevent the 
possibility of any ! MHz, 2 MHz, 4 MHz, 
or 8 MHz side-frequencies from appearing 
around our 144 MHz signal when S: is in 
the f TV position. All the multipliers are 
PNP mesa transistors, operated “up-side- 
down” so that the +6 volt supply feeds 
their emitters. The modulated amplifier is a 
grounded-base stage, with the base as the 
modulation-control element. 

Tuning of the multiplier section is easily 


accomplished with a grid-dip meter used 
as an absorption frequency meter. The di¬ 
vider section can be checked by loosely cou¬ 
pling the output of Sa to a high-frequency 
receiver and listening for the various harmon¬ 
ics, say at SO mete i s. If the divider section 
is wired correctly, it will put out the right 
frequencies. 

Checl mg the divider section with a high- 
frequency receiver, points out a potential 
problem. If the frequencies generated by the 
divider section are allowed to get into the 
receiver that is used as an if for your VHF 
converter, confusion will reign. The overall 
shielding of the calibrator, the general sup¬ 
ply lead decoupling, and the VHF bandpass 
nature of the modulated amplifier are ade¬ 
quate to prevent such a problem in the units 


ji 



Fig. 9. One MHz oscillator-buffer section. 
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Fig. 10. Modulated amplifier for use with the HEP 
divider section. This circuit replaces the last HEP 
55 stage in Fig. 9. when HEP tC s are used. 


shown. 

I lowever, t MHz harmonics can he pur¬ 
posely coupled out (from the Schmitt Trig¬ 
ger) via Ja. These 1 MHz harmonics are 
used to beat with WWV on 5, 10. 15. or 
20 MHz (in a high frequency receiver), for 
calibrating the 1 MHz crystal oscillator. 

Operation of the calibrator would then be 
as follows. Couple the I MHz harmonic 
output (Js) to the receiver with a small 
(5 pF) capacitor. Tune in WWV on the 
highest frequency that provides satisfactory 
reception. Adjust Cr (the l MHz crystal 
oscillator frequency control) for zero beat. 
Zero beat is best observed on the “S” meter 
of the receiver. This is because the low- 
cutoff frequency of the receiver audio ampli¬ 
fier won’t pass near-zero heat notes lor aural 
monitoring. Disconnecting the cable from f=. 

Table 1. Coils used in the times 144 frequency 
multiplier 

LI = CTC (Cambion Thermionic Corporation) 
X2060-7 with 30 turns #28 on primary 
winding. 

L2 = CTC X2060-7 

L3 = CTC X2060-6 with 20 turns #28 on primary 
winding. 

L4 = CTC X2060-6 

L5 — CTC X20A0-5 with 14 turns #28 on primary 
winding. 

LA = CTC X2060-5 

L7 rr CTC X20A0-I with 5 turns #28 on primary 
winding. 

L8. = CTC X20A0-I 

L9 ~I0 turns Airdux 41 A, collector tap at 2^2 
turns, base tap at 3 turns. 

LlO = 7 I /2 turns #12, '/j" inside diameter. Collec¬ 
tor tap at 3 turns. Secondary is 2 turns 
#20 solid insulated hookup wire. 

LI I = 7 turns #12, 1 / 4 " inside diameter. Collector 
tap at 2 turns. Secondary is F/j turns #20 
solid insulated hookup wire. 



Fig. II. Construction of the calibrator illustrated 
schematically in Fig. 4. Motorola MC790P dual 
RT L J-K flip-flops are used in the divider section. 

the YHF output of the calibrator (Js) is 
coupled to the VHF converter by means of 
a directional coupler and attenuator. The 
total decoupling between the calibrator and 
receiver should be about -50 dll. A temporary 
expedient for coupling the receiver to the 
calibrator may be used: a 6 to 12 inch piece 
of wire is simply connected to J 3 to radiate 
the calibrator output into a nearby antenna. 

Si! is first put in the “CW position and 
144 MHz found on llie receiver. Then the 
sw'iteli is set to T Mllz and 144, 14.5, 146, 
147, or 148 MHz found (which ever is clos¬ 
est to the desired operating frequency). Then 
we switch to TOO kHz , and finally to “10 
kHz”, selectively pinning down our fre¬ 
quency. 

If desired, another decade could be added 
to the count-down circuits to give 1 kHz 
intervals. Also, another tripler could he added 
to the multiplier chain, making the calibrator 
useful at 432 MHz. 

Another intriguing possibility is the use 
of WWVB (60 kHz) or WWVL (20 kHz) 
as a calibration signal. By using a divide-by- 
five circuit on the 100 kHz output of the 
first decade divider, a 20 kHz signal for 












* *' >iSi- 



Fig. 12* VHF calibrator built with HEP 558 J-K 
flip-flops in the divider section. This photograph 
shows the unit in early stages of construction, with 
only one decade of dividers in use. Later four more 
HEP 558‘s were added to provide a second decade* 
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comparison with WWVL is produced. By 
simply putting this 20 kHz rectangular wave 
(which is rich in third harmonic power) into 
a 60 kHz tuned amplifier, a 6H kHz signal 
is produced for WWVB comparison. 

You might ask why we didn’t divide 100 
kHz by five and then 2 to obtain 10 kHz, 
allowing a 20 kHz pick-off after the divide- 
by-five section. That was not done because 
it produces a symmetrical 10 kHz square 
wave for calibrator use. Ibis type of wave¬ 
form has very small even-harmonic power. 

Construction of both units was in modular 
form, with the individual modules enclosed 
in a 8 x 17 x 3 inch aluminum chassis which 
serves as a cabinet. Fig. 1 1 and 12 show the 
two calibrators built by the author. 

The multiplier chain assembly (which also 
contains the 144 MHz modulated amplifier 
stage) is built from copper laminated board 
which is used in making etched circuits. This 
material is easily sheared, drilled, punched, 
reamed, and soldered. The bottom view of 
one of die multiplier chains is shown in 
Fig. 13 and its top-plate template is shown 
in Fig. 14. Note in Fig. 13 that alternate 
multiplier stages have their transistor cans 
inverted; this was necessary because of the 
Coil-mounting positions. The coils were 
mounted on alternating sides of the “strip’’ 
to assure stability since there is no shield¬ 
ing between multipliers. There is a shield 
between the 48 MHz to 144 MHz tripler 



Fig. 13. Bottom view of the multiplier section of 
the VHF calibrator. A second tripler section could 
be added for use on 432 MHx. 


and the 144 MHz modulated amplifier stage, 
of course. 

Except for the crystal oscillator, capac¬ 
itor C, and inductor Li, the crystal oscillator 
circuitry is built on a piece of Vector 
board (64AA18). The crystal, G and Li, 
are mounted next to the oscillator board 
on a metal bracket. The metal bracket is 
positioned so that Li and Ci may be adjusted 
through two holes in the rear of the cabinet. 

The power supply is also built on Vector 
board except for the transformer and one of 
the regulator transistors in the dual-voltage 
version. 

The divider units are also built on Vector 
board. Vector 64AA18 is used in the unit 
with the HEP IC’s with holes in the board 
in which to mount epoxy HEP 451 sockets. 
The divider unit that uses MC790P type IC’s 
is constructed from Vector 85G24EP because 
the ho 1 e-spacing is adaptable to the 1C pin- 
spacing. Vector pins (T28) are used for this 
85G24EP board, whereas Alden 65IT ter¬ 
minals are used for the 64AA18 board. 

The calibrators described above have 
proved very useful in two-meter frequency 
measurement, both in measuring meteor- 
scatter stations’ frequencies and in accurately 
measuring MARS frequencies at 143.950 and 
148.0X0 M Hz. Though somewhat more com¬ 
plicated than most calibrators, either can be 
built in a few evenings of persistent fabri¬ 
cation. 

.. . W6GXN 
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| HAM RTTY 

| RTTY is growing very fast. Like 
to get on end join Hie fun? 
| This thick (112 page} book 
| tells you what yog need to 
know to get started and get on 
| the air. Written by W4RWM 
and W2NSD. $2 
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INDEX TO SURPLUS 

We've recently updated the 
very popular Index to Surplus 
by W4WKM. It now lists all 
of the surplus articles and con¬ 
versions in popular electronics 
magazines from 1945 to 1966. 

$1.50 





SUll PL 


VHF ANTENNAS 

The VHF Antenna Handbook 
by K5JKX is our best seller. 
It's a complete collection of 
information about VHF and 
UHF antennas, with design 
hints, construction and so forth. 

$2 


HAM CLUBS 

The Care and Feeding of a 
Ham Club is the title, and it's 
by K9AMD. Every Club officer 
should read this book thorough¬ 
ly to make sure that his club 
is all it should be. $1 
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PARAMETRIC AMPLIFIERS 

WA6BSO’s careful treatment 
of these fantastic UHF ampli¬ 
fiers explains how they work 
and how to build and use them. 
Lavishly illustrated with photo¬ 
graphs and drawings. $2 
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HAM TELEVISION 

The Amateur Television Anthol- 
ogy is a collection of the 
technical and construction ar¬ 
ticles from the A TV Experi¬ 
menter edited by WOKYQ. If 
you're interested in TV, you'll 
find this useful. $3 
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SIMPLIFIED MATH 

Does math scare you? It 
needn't. This easy-tc-understand 
book by K8LFI explains the 
simple exponential system of 
arithmetic, simple formulas, and 
logarithms. 50? 



CW by W6SFM explains code and how to learn 
it. . 50? 

TEST EQUIPMENT by W6VAT tells you how to 
build some useful ham test equipment. 50? 

MILITARY SURPLUS TV EQUIPMENT by 

W4WKM is a necessity for the surplus-using 
TV'er. $1 
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The Semi-RTTY System 


A high performance solid-state AFSK oscillator and tuning 
unit for the RTTY man. Silicon controlled rectifiers are used 
to drive the printer magnet. 


Early in 1 966 1 acquired an RTTY printer- 
key board and started building gear to get it 
on the air. I’m strictly a six-meter man, so 
it had to be AFSK, Two articles had ap¬ 
peared in ham magazines which caught my 
fancy and I decided to use their ideas for 
my system. 



Front and back view of the Semi-RTTY unit. On the 
front panel, top, the AFSK Is to the left, the TU 
on the right. The ten turn pot on the extreme left 
is not used. In the back view, bottom, the TU con¬ 
trols are on the left, AFSK on the right. The power 
transformer and filter capacitor are mounted in the 
center. 


i he first was by a friend in Nebraska, 
Gene Austin, W0LZL, on a thyratron tun¬ 
ing unit. 1 I wanted my system to be all solid 
state, so f started adapting Gene’s ideas to 
a silicon controlled rectifier (SCR). To cut 
a long story short, Gene’s system of feeding 
the output of each filter to a thyratron did 
not work for me—both SCR’s turned on at 
the same time from noise pulses, etc. About 
this time I ran across a discriminator circuit 
which l thought would be ideal to prevent 
the above situation if a suitable triggering 
circuit could be devised for the SCR’s. 

The second article was by Tom Lamb, 
KSERY. 3 i built his circuit as described, but 
never used it on the air; I was dissatisfied 
with the shape rf tire signals generated bv 
it. I’m sure this could have been cured by 
more carefully selecting filter components. 
However, being basically lazy, I decided to 
concoct something simpler and more straight¬ 
forward. The upshot is a simple phase shift 
oscillator \\ ith a variable shift network. 
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Top view of the Semi- 
RTTY system* The tun¬ 
ing-unit circuit board is 
on the right. The FET 
in the AFSK oscillator 
is soldered to the pot 
in the upper left hand 
corner of the chassis. 


As I built the AFSK unit described by 
K8ERY I was disturbed by the idea of gen¬ 
erating a non-sinusoida] signal and then fil¬ 
tering out all but the fundamental compon¬ 
ent. It seemed that too much care had been 
devoted to selecting components for the fil¬ 
ter. Also, his system involved some 45 com¬ 
ponents excluding the power supply—my 
junkbox wouldn’t stretch that far. 

The phase-shift oscillator which replaced 
KSERV's circuit has the good points he re¬ 
quired in his article—equal mark and space 
output levels, no switching transients, isola¬ 
tion from the keyboard, a simple shift sys¬ 
tem-plus the advantages of lower cost and 
simple adjustment and operation. 

The phase-shift oscillator is the simplest 
circuit I could find in common transistor 
circuit handbooks. 5 Two basic changes were 
made to this circuit. First, Rj was made 
adjustable to set the mark frequency (2125 
Hz). Secondly, R., is tapped and an FET 
placed betw een the tap and ground. 

An FET will conduct as long as the gate- 
source and gate-drain junctions are not re¬ 
verse biased. 2 With the gate grounded, the 


pinched-off. This gives complete isolation 
from any resistance changes in the key¬ 
board—if the divider network is properly 
designed. The circuit values shown draw a 
little less than 10 mA through ihe keyboard 
contacts to keep them clean, and any changes 
in keyboard contact resistance are small 
compared to 3k ohms. 

The positive signal for the gate can be 
derived as shown, or from the printer local 
loop. In either case be sure to have a small 
resistor from gate to ground. The input re¬ 
sistance of these devices is so high that a 
charge on the 10 pF gate-source capacitance 
will take a long lime to decay (the better 
part of a second!) unless shunted by a much 
smaller resistance. The decay lias the effect 
of slurring the markspace transition, and is 
slow enough to be easily heard. Also, be sure 
not to exceed the gate-source breakdown 
voltage, listed as 20 volts maximum for the 
U112. 

Output of the oscillator is several volts 
peak-to-peak. The fixed resistor in the col¬ 
lector circuit isolates the output load from 
the phase-shift network. Without this, set- 



1 T12 FET exhibits about 500 ohms between 
source and drain. However, when a positive 
voltage (greater than 6 volts for the U112) 
is applied from gate to source, the U1J2 is 
“pinched-olP. In the pinched-off state the 
resistance from source to drain is extremely 
high and can be considered to be infinite 
for our purposes. 

With positive voltage on the gate of the 
U112, the phase-shift circuit is unaffected 
and the mark frequency can be set with R,. 
When die gate is grounded (positive signal 
removed) the 1112 conducts, placing 500 
ohms across a portion of R 2 , lowering the 
resistance of this arm of the phase-shift net¬ 
work, and raising the frequency of the oscil¬ 
lator. In this state, the space frequency 
(2975 Hz) , can be set with R... 

As long as a voltage greater than six 
volts is applied to its gate, the U112 will be 



♦for rf bypass only 

Fig, I. The AFSK phase-shill oscillator used in the 
Semi-RTTY system. This circuit features equal mark 
and space output levels, no switching transients, 
isolation from the keyboard and a simple shift 
system—an FET used as a resistor. 
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Fig. 2. Basic SCR circuit which is used to drive the 
printer magnet. 

ting the output pot to the collector end loads 
the network and reduces the frequency of 
oscillation. The oscillator as shown is sensi¬ 
tive to supply voltage changes so a regulated 
supply is necessary. In its simplest form the 
AFSK oscillator can be built into a small 
minibox for around $10. 

The terminal unit posed more of a prob¬ 
lem. There are several good transistorized 
circuits available, but they all use 30 volts 
or less to drive the selector magnet. When 
I was having trouble with my original con¬ 
verter. a friend pointed out that the selector 
magnet would not pick up properly unless 
the change of current versus time were 
large; this requires a large voltage (.’living 
the magnet. My printer would not print 
properly with a 20 volt supply, but with a 
100 volt supply it would (both at 60 mA, 
of course). A solution to this problem might 
be to purchase some of the liigh-voltage 
transistors available. However, the ham 
fund was low and the SCR’s were on hand, 
so they were used. 

As mentioned in the introduction, the SCR 
equivalent of the thyratron commutator was 
used. 7 This is simply a method of switching 
a dc load on or off using two SCRs. Essen¬ 
tially, when SCRj is on, and SCR 2 off, point 
A is grounded and load 1 is activated. When 
a positive control signal arrives at the gate 
os SCR 2 , it turns on, grounding point II. Ca¬ 
pacitor C} has been charged to the supply 


+ 120 



Fig. 3. The complete SCR printer-magnet driver 
circuit with the trigger. Q3. 


voltage and grounding point B applies a 
negative voltage to point A, the anode of 
SCR lt turning it off. SCRj will stay off if 
its gate is less positive than the necessary 
trigger signal. A signal at the gate of SCRj 
will reverse the action. With this commutator 
to carry the current for the selector magnet 
(at any voltage up to several hundred), the 
only requisite was to find a suitable trigger¬ 
ing circuit. 


Fig. 3 shows the triggering circuit, along 
with the actual SCR circuit in use with my 
printer. With Q* off, there is no voltage 
across R 4 and about 3 volts across R 3s which 
can be set so that SCRj fires. When a posi¬ 
tive voltage is applied to the base of Q 3 , 
turning it on, about 3 volts appears across 
IT, which can be set so that SCRs fires. The 
voltage across R 3 drops when Q conducts, 
removing the gating signal from SCR^ When 
Q 3 is turned off the action reverses again. 

With this circuit in hand it is a simple 
matter to adapt one of the discriminators to 
drive the switch. Fig. 4 shows the whole cir¬ 
cuit. Diodes 1 and 2 provide simple limiting 
This is adequate for strong signals. For 
weaker signals, a bandpass amplifier with 
AGC might be added ahead of this circuit, 
lhe rest of the circuit is self-explanatory 

except for R 2 . This provides no-signal bias 
to Q a . 

Tunable inductors were used for two rea¬ 
sons. First and foremost, they were in the 
junk-box. However, with tunable inductors, 
adjustment of the discriminator is very easy. 

Tuning the system is very easy. Place the 
reversing snitch to “normal” and the stand¬ 
by switch to “standby ’. Apply a mark signal 
(2125 Hz) to the input and a VTVM to the 


test point (IF). I une the mark filter for 
maximum voltage at TP. Switch the input 
to a space signal and tune the space filter 
for minimum voltage at TP. With a large 
enough signal, this voltage should go nega¬ 
tive. 


Remove the signal and vary R 2 through 
its range. The voltage at TP should go from 
zero to some maximum, with a sharp knee 
around 3 volts. This knee marks saturation 
of Q 3 and should be noted. R 2 is set so that 
the no-signal voltage at TP is midway be¬ 
tween zero and the saturation point. 

Now apply a mark signal again and adjust 
the gain so that Q 3 saturates. Switch to a 
space signal and the voltage at TP should 
go negative. If the voltages from the dis¬ 
criminator are not symmetrical, adjust R 2 
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Fig, 4. Circuit of the complete semi-RTTY tuning unit. 


slightly so that a reasonable signal will sat¬ 
urate Q 3 on mark and cut it off on space. 

Set R 3 and R 4 to ground and R e and R 5 to 
their midpoint. Apply a mark signal and 
switch the standby switch to “operate”. In¬ 
crease R 4 slowly until SCR 2 fires. This is 
noted by the jump in current and by the se¬ 
lector magnet pulling in. Adjust R fl for the 
desired 60 mA. Now switch the input to a 
space signal. Increase Ra slowly until SCRi 
(ires. This should be noted both by a change 
in the current and by the selector magnet 
dropping out. Adjust R 6 for the same cur¬ 
rent as drawn by the selector magnet. A 
little playing around with Rs and Ri may be 
necessary to get the proper switching action 
from a weak signal. Now tune in a station 
and listen. 

The power supply I built is not shown 
because it uses a special transformer I sal¬ 
vaged from an old pin-ball machine. Besides, 
no ham builds power supplies exactly as they 
are published. As mentioned above, a zener 
regulated supply is necessary. The high 
voltage supply uses a simple half-wave recti¬ 
fier with RC filtering, the 1500 ohm current 
limiting resistor is included as part of the 
power supply. The regulation on this supply 
is not too important, as long as it will supply 
the 60 mA and maintain 100 volts or more. 

Both the AFSK oscillator and the tuning 
unit are built into a 3% inch relay rack 
panel and recessed channel as shown in the 


photographs. Operating controls are on the 
front panel. Frequency and current adjust¬ 
ments are on the back, along with all jacks, 
[he fuse, and power supply components. The 
AFSK oscillator is built onto a small circuit 
board attached to the front panel. The tun¬ 
ing unit is built on a similar board mounted 
parallel to the panel. The photographs show 
a ten-turn pot on the left. This is not used 
and the space may be large enough to mount 
a 1" scope for tuning, if the desire and 
funds so prescribe. The t ansis tori zed scope 
by K8ERV should be ideal. 

This unit has been giving good copy on 
40 meters and 6 meters, new services, sev¬ 
eral Spanish stations and lots of garble. All 
signals are obtained with my BC-455 Com¬ 
mand set (6-9.1 MHz). On the weaker sta¬ 
tions, garbled copy from fading is annoying 
and the bandpass filter with AGC as men¬ 
tioned above would be valuable. 

I would like to thank my friend Bill Per¬ 
kins for help with the photography, 

. . . K0JXO 
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George Schleicher W9NLT 
1535 Dartmou+ti Lane 
Deerfield, Illinois 60015 


Mobile Power - The 


Alternator 


Most mobile operators are especially Interested in their 
power system — W9NLT describes the modern alternator 
system and how it works. 


# 

Hams who are enthusiastic mobile opera¬ 
tors have learned how important it is to have 
a power source that is reliable and stable. A 
poor power system can result in erratic op¬ 
eration and a high trouble rate in mobile 
equipment. It can also cause missed con¬ 
tacts, frustration and deep-seated feelings of 
inferiority in the operator. A lot of this kind 
of grief can be avoided by understanding and 
making design allowances in mobile gear for 
that most common source of mobile power— 
the alternator. 



O+BAT. 


OSTA, 


©FLO. 


©GND. 


Fig. I. Typical alternator schematic showing wye- 
connected stator windings: the stator midpoint is 
brought out to a terminal only on Ford (Autolite) 
units. 


While there are a number of alternator/ 
regulator systems, some characteristics are 
common to all of the recent models. To begin 
with, all of the alternators are designed to 
be mounted on the engine block; they are 
belt driven. The alternator pulley is about 
3 inches in diameter while the driving (crank¬ 
shaft) pulley is not less than 6 inches in dia¬ 
meter. As a result, the alternator shaft will 
turn at a speed that is at least twice the speed 
of the engine; a commonly found ratio is 
2Vfe:l. Rotation is normally clockwise as 
viewed from the front (pulley end) of the 
alternator. It is important that the alternator 
be rotated in the proper direction; reverse 
rotation will cause the integral fan to move 
less air and the alternator mav overheat if it 
is run at full load. 

Alternators use a rotating field to which 
dc current is supplied through a pair of slip 
rings and carbon brushes. This arrangement 
permits the high output currents to he sup¬ 
plied directly from (he stator windings with¬ 
out going through brushes or sliding contacts. 
Field current is usually less than 3 amperes 
for alternators that are rated at less than 50 
amperes output. 1'he rotating field is built 
with 6 pair of poles and so the output of 
any one stator winding goes through 6 elec¬ 
trical cycles with each revolution of the alter¬ 
nator shaft. The output frequency in hertz is 
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equal to one tenth of the shaft speed ex¬ 
pressed in revolutions per minute. For ex¬ 
ample, if the alternator shaft is turning at 
4000 rpm, the output frequency will be 400 
Hz. Exception: the Delco-Kemy alternators 
used in G. M, cars generally have 7 pairs of 
poles and produce 7 cycles per revolution. 

The stator has three windings and it sup¬ 
plies 3-phase power: the windings may be 
connected in either the delta or wye configu¬ 
ration, the wye connection being the most 
common. The stator leads are connected di¬ 
rectly to the internal rectifier which is made 
up of six silicon diodes. The diodes are 
mounted in the alternator and are arranged 
to provide full-wave rectification. The ripple 
frequency is six times the frequency de¬ 
veloped in any one w inding. At a shaft speed 
of 4000 rpm the ripple on the dc output 
will have a frequency of 2400 Hz (2800 
Hz in G. M, cars). The rectifier diodes may 
be mounted on the rear end-hell of the 
alternator or on 2 separate plates (or a 
printed circuit board) mounted inside of the 
rear end-bell. Three of the diodes are built 
with their cathodes connected to their cases; 
the structure that they are mounted on is 
connected to the positive output (BAT) ter¬ 
minal. The other 3 diodes have their anodes 
connected to their cases which in turn are 
grounded to the alternator frame. Several 
makes provide a capacitor that is connected 
between the output terminal and the frame 
to protect the diodes from voltage surges; 
it also acts to suppress radio noise. A typical 
alternator schematic is shown in Fig. 1. 

The dc output is a function of the shaft 
speed and the field current; an increase in 
cither one will raise the output voltage. The 
alternator is self-limiting, however, in that 
when the shaft speed exceeds about 5000 
rpm, the output does not continue to rise in 
proportion to increased speed. I his effect is 
mainly due to the fact that the flux created 
by currents induced in the stator windings 
opposes the flux created by the rotating field. 
Designers call the phenomenon “armature 
reaction”. Hysterisis losses in the stator also 
contribute to self-limitation. In all current 
models, the alternator output is regulated by 
changing the current in the winding of the 
rotating field. 

'he alternator output terminal is directly 

connected to the batterv in all eases. Direct 

¥ 

connection is possible because the reverse 
leakage through the diodes in the rectifier 
dess than 1 milliampere) is so small as to 



be insignificant. This arrangement eliminates 
the necessity to provide a relay having heavy 
contacts capable of disconnecting the alter¬ 
nator from the battery when the engine is 
not running as is done with dc generators. 


Regulating systems 

The regulator is made sensitive to the volt¬ 
age of the auto's electrical system. To a lesser 
extent it also reacts to the ambient tempera¬ 
ture, with slightly higher voltages being 
maintained at low ambient temperatures. The 
relationship of temperature to voltage is 
shown in Table l. 

Regulating systems fall into three groups. 
Some operate with relays alone, some with 
a combination of relays and transistors and 
some regulators are wholly solid-state. The 
simplest form of regulator consists of a sin¬ 
gle relay and two resistors as shown in Fig. 
2. This arrangement is typical of the regula¬ 
tors used in cars built by the Chrysler Corp¬ 
oration. Battery power is picked up through 
the ignition switch. It is applied to the alter¬ 
nator field through the upper contact and the 
armature of the relay. The relay coil is con¬ 
nected between the ignition system terminal 
and ground. The action of the relay can be 
compared with that of a voltmeter, the arma¬ 
ture acting like the indicating pointer of the 
meter. The voltage required to just pull the 
armature away from the upper contact would 
be the nominal voltage listed in Table 1. The 
additional voltage necessary to pull the arma¬ 
ture to the lower contact would be from 
0.2 to 0.6 volt greater than the voltage re¬ 
quired to pull the armature away from the 
upper contact. When the electrical system 
voltage is low, the relay armature rests 
against the upper contact and the full system 
voltage is applied to the field winding. 

As the battery becomes charged, the system 
voltage increases and the relay armature is 
pulled into a position between the upper and 
lower contacts. The opening of the upper 
contact places a resistance of about 8 ohms in 
series with the field, causing the field current 
to drop from some 2% amps to about 1 
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ampere. A further increase in the electrical 
system voltage will cause the relay armature 
to close against the lower contact. In this 
condition the field lead is grounded and 
field current will drop to zero. A resistance 
of about 20 ohms is provided to absorb 
surges generated in the field winding and 
thus protect the relay contacts. In normal 
operation the armature will first rest against 
the upper contact for a short time after the 
engine is started. At moderate speeds it will 
vibrate against the upper contact and at road 
speeds it will vibrate against the lower con¬ 
tact (assuming the battery condition to be 
normal). The vibrating relay switches the 
alternator condition rapidly between full out¬ 
put and partial output or between partial 
output and no output. The rate at which 
the vibrations occur and the length of time 
that the relay armature rests against either 
contact is determined by the system voltage 
and the alternator response characteristic for 
the speed at which it is turning. While the 
average system voltage should be within the 
limits given in Table 1, the instantaneous dc 
voltage (other than ripple) measureahle in 
the electrical svstem will van between 11.5 

W m 

and 15 volts. It will change with each vibra¬ 
tion of the relay armature, which might be 
as high as 100 Hz or so. Single-relay regu¬ 
lators provide no means of operating a charge 
indicator or “idiot light”; an ammeter must 
be used to show whether the battery is charg¬ 
ing or discharging. 

Seme G. M. and Ford automobiles em¬ 
ploy a two-relay regulator system. The two 
relays function in a way that permits the 
use of either an ammeter or a charge indi¬ 
cator lamp. A typical two-relay regulator is 
shown in Fig, 3. Some early Chevrolets em¬ 
ploy ;i third relax, separately mounted, to 
operate the charge indicator lamp, in later 
models the relay was made an integral part 
of a three-relay regulator. Some G. M. autos 
are equipped with a relay-type of regulator 
that contains a power t ransistor which iso¬ 
lates the field coil from the relay. This ar¬ 
rangement contributes to longer relay contact 



a terminal for operating a charge-indicator lamp. 
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Fig. 4. Schematic of a typical solid-state regulator. 

Components shown connected by dashed lines are 
used by some manuafacturers, but not all of them, 

life, making a more reliable regulator. One 
of Ford s arrangements uses a connection 
to the wye-connected stator neutral to oper¬ 
ate a separately mounted field relay; the 
balance of the regulator is transistorized and 
contains a variable potentiometer for voltage 
adjustment. A significant characteristic of re¬ 
lay control is that there is a level of gener¬ 
ator output between zero and full output, 
with the charging rate controlled by switch¬ 
ing the generator rapidly between two of 
the three conditions. 

Several auto manufacturers are now using 
solid-state electronic regulators. Included are 
American Motors, Checker, Ford. G. M. and 
several truck makers. The solid-state regu¬ 
lator offers a more stable and reliable control 
of the alternator output. It is free of the 
maintenance problems that arise from the 
aging of relays, pitting or wear o! contacts 
and the effects of dirt accumulation. A 
schematic of a typical transistorized regulator 
is shown in Fig. 4, The regulator consists of 
two PNP transistors, a zener diode and an 
assortment of resistors. The regulator circuit 
is a two-state, high-speed switching network. 

I he values of the components arc chosen so 
that at voltages below the selected operat¬ 
ing potential, the zener diode is non-conduct¬ 
ing. The resulting positive potential that is 
applied through R- to the base of driver 
transistor Qt biases it to cutoff. With Q. cut 

Table I 


Charging voltage related to ambient temperature 


Temp.” 

F Chrysler 

Ford 

G.M. Motorola 

0 


«— 


14.6-15.4 

25 

— 

— 

Range 

14.4-15.2 

50 

13.6-14.6 

14,3-15.1 

is 13.5 

14.2-15.0 

75 

13.5-14.5 

14.1-14.9 

to 15.2 

14.0-14.8 

100 

13.4-14.4 

13.9-14.7 

for all 

13.8-14.6 

125 

13.3-14.3 

13.8-14.6 

temper¬ 

13.6-14.4 

150 

13.2-14.2 

— 

atures. 

13.4-14.2 
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off, only a minute amount of current flows 
through R* and the base of Q; will be nearly 
at ground potential, biasing it to full con¬ 
duction. In this condition the positive po¬ 
tential of the electrical system is applied to 
the alternator field through Rt. 

As the electrical system voltage increases, 
there is an increase in the potential that 
appears between the base oi and the 
junction of R= and Ks. A zener diode having 
a reverse breakdown or zener voltage of 
from 8 to 1 0 volts (depending on the manu¬ 
facturer) is connected between these two 
points. When the zener breakdown voltage 
is reached, the diode conducts and the posi¬ 
tive potential on the base of Qi is reduced. 
Qi then conducts, raising the voltage devel¬ 
oped across Ra and biasing to cutoff. This 
interrupts the flow of current in the alter¬ 
nator field, causing the alternator to stop 
developing power. As the system voltage 
drops, the zener diode stops conducting, Qi 
is again biased to cutoff, Qa conducts and 
current flows to the alternator field. The 
switching action takes place so rapidly that 
it can go through as many as 2000 switching 
cycles per second. The key to transistorized 
regulator operation is the zener diode which 
acts both as a voltage reference and as a 
voltage ac tuated switch which initiates regu¬ 
lator action. 

It is possible to add temperature correc¬ 
tion to the regulator by using a thermistor, 
A thermistor is a special kind of resistor 
with a very pronounced negative temper¬ 
ature characteristic. Its cold resistance can 
be several times its hot resistance. The zener 
diode senses system voltage through the net¬ 
work of resistors Ri through Ri. The ther¬ 
mistor is connected across Rt. As the temper¬ 
ature rises, the resistance across Rt becomes 
less and a greater proportion of system volt¬ 
age appears across the zener diode. The net 
result is that the system voltage will be 
regulated at a slightly lower voltage when 
the ambient temperature is raised. 

A few components are shown in the sche¬ 
matic that should be discussed. Ford and 
G. M. regulators are equipped with a poten¬ 
tiometer in place of resistors R* and Ra to 
permit a small range of regulator voltage 
adjustment. They also use a feedback circuit 
from the collector of Qa to the base of Qt 
to speed up the switching action, together 
wih diodes intended to protect the regulator 
from surges appearing on the field or igni- 



Fig. 5. Schematic of a Motorola alternator show¬ 
ing the delta-connected stator used in the 55- 
ampere model. Also shown is the isolation diode 
and auxiliary terminal connection. 

tion leads. G. M. also places a capacitor 
across the combination of Rs and the zener 
diode to smooth out the voltage surges in 
the diode circuit. Fig. 5 shows the delta con¬ 
nected stator used in the Motorola 55 ampere 
alternator. It also shows the isolation diode 
used in all of the Motorola alternators. Use 
of the isolation diode makes the operation 
of a charge indicator lamp possible and it 
further reduces the small battery leakage 
through die rectifier diodes. Since there is 
a small voltage drop across the isolation 
diode, the alternator is designed to produce 
a slightly higher voltage than others. This 
voltage is present at the "AUX” terminal 
and is used for the regulator and field supply. 

Hints for happy mobiling 

One way o: assuring yourself reliable 
mobiling—and motoring—is to know that your 
batten' and its charging system are in good 
condition. Here are a few suggestions that 
you may find helpful: 

1. Use only distilled water in the battery; 
keep it properly filled. Check the electrolyte 
level at regular intervals and after periods 
of heavy charging. 

2. Measure the specific gravity of the elec¬ 
trolyte occasionally; when full}' charged it 
will measure 1.265 ± 0.01 at 80°F. Correct 
for temperature by adding 0.004 to the meas¬ 
ured value for each 10 a that the electrolyte 
temperature is above 80 ; subtract the same 
amount for each 10° that the electrolyte tem- 

m 

perature is below 80°. 

3. Provide a means of giving the battery a 
supplemental charge when it is needed 1 ; such 
occasions include periods after extensive win¬ 
ter night driving, when mobile activity (es- 

1. Schleicher, “A 12-Volt Battery Charger”, CQ, Hay 
1966, 
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peciaUy testing in the driveway) has been 
heavy and whenever the generating system 
is not in top form. 

4. Regulators sense system voltage; if pos¬ 
sible, equip your car with a good voltmeter. 
War-surplus aircraft style voltmeters and 
ammeters are still available at reasonable 
prices. 

5. If you have equipped your car with a 
voltmeter, an ammeter or both, consult them 
often enough to know which conditions arc 
normal and which are abnormal. 

ft. Make this simple test occasionally to ver¬ 
ily that your charging system is in good 
shape: with the engine running at the speed 
it would attain at the road speed of 30 mph, 
turn on the headlights (high beam), electric 
windshield wipers and heater fan. That will 
place a load on the electrical system of about 
25 amperes. (If you don’t have electric 
wipers, use the cigar lighter; it draws about 
10 amps.) Under these conditions the charg¬ 
ing system should maintain 13.5 to 14 volts 
at the battery terminals. 

T. If your alternator system will not put out 
its rated current, look for such troubles as 
a loose fan belt, defective contacts or blown 
I use wires in the regulator; test the voltage 
applied to the field terminal. If the above 
items are ok, then investigate the brushes 
for wear. The alternator bearing lubrication 
and diodes should be checked last since 
testing the diodes requires that the alternator 
be disassembled and the diode leads be un¬ 
soldered. 

Some tips for experimenters 

Automotive alternators can be arranged to 
supply 6 or 12 V dc, 60-Hertz or 400-Hertz 
power to mobile, emergency, or Field Day 
rigs. A gasoline engine rated at 2 or 3 
horsepower makes an ideal prime mover- 
keep your eyes open for discarded power 
lawn mowers if you want a cheap engine. 
Used alternators are easy to find at most 
auto wrecker’s yards for a few dollars. Both 
can be mounted on a piece of 1" lumber, 
leaving room for the regulator or field sup¬ 
ply arrangement The engine speed and alter¬ 
nator shaft speed can easily be optimized 
by using pulleys of tire proper sizes and a 
\ -belt. The alternator will be most efficient 
when operating at speeds in the range of 
4500 to 5500 rpm. Small gasoline engines 
will develop their rated power at some speed 
between 2000 and 3000 rpm; this speed is 
often listed on the name plate or in the 



Fig. 6. Arrangement for adjusting the field current 
to a constant value when the alternator is used to 
supply ac. 

instruction manual. 

Even the smallest alternator made should 
be able to develop at least 350 watts of 
electrical power. Most alternators are wy'e 
connected and will furnish tw’o dc voltages 
simultaneously if the common connection or 
neutral is brought out. (Ford Autolite alter¬ 
nators bring this point out to a terminal 
designated "STA”,) The voltage across the 
arms of a wye connected three-phase gener¬ 
ator or transformer is 1.73 times the voltage 
developed in one winding. The dc at the 
stator common is produced by three-phase, 
half-wave rectification, however, and so its 
ripple frequency will be only half that pres¬ 
ent on the regular dc output (BAT) terminal. 
Losses in the diodes, added to the above 
conditions, result in a dc voltage at the 
stator neutral that is approximately half that 
at the BAT terminal. 

Residual magnetism in the alternator field 
is often so low that the output voltage will 
not “build up” until the field is excited by 
an external 12-volt source. Once the alter¬ 
nator is running and developing power it 
can be kept self exciting. If the alternator 
is to supply dc to the radio equipment, it 
is a good idea to leave l he storage battery 
connected to smooth the ripple in the a ter- 
nator output. With such an arrangement, 
any type of automotive alternator regulator 
should work satisfactorily. If the alternator 
is used to supply ac, it is better to use a 
rheostat for excitation control to avoid the 
on-off operation of the regulator. One such 
arrangement is shown in Fig. 6. The two 
rheostats are 10-olim, 50-watt units and are 
adjusted to produce the proper field current 
while limiting the battery charging current 
to about 1 ampere. The lightest possible dc 
load is recommended to avoid excessive flat- 
tening of the output waveform. The alter¬ 
nator output is a fairly good approximation 
of a sine w ave unless it is supplying a heavy 
dc load. A heavy dc load will cause the 
output waveform to be severely clipped. 
When the alternator is self excited it is in 
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a positive feedback situation, i.c. as the fie'd 
current goes up, the output voltage goes up, 
which in turn results in more field current. 
Under no-load conditions the alternator volt¬ 
age could get high enough to damage the 
rectifier diodes, so when experimenting, bring 
i! ie field current up from a low value rather 
than down from a high value. 

Alternators can be used to supply 60-Hertz 
equipment When turning slowly enough to 
develop 60-Hertz power, the alternator will 
be pretty inefficient and will require more 
field current than is normal. It is best to 
push the speed (anti frequency) as high as 
the radio equipment will allow. Most radio 
equipment of good design will operate well 
on frequencies around 100 Hz if the power 
is supplied in the manner shown in Fig. 7. 
This kind of connection can be easily made 
to any receiver that is equipped with a socket 
for the supply of external power. Notice 
that filament power is supplied directly from 
the alternator; the filament winding becom¬ 
ing the transformer primary. In this condi¬ 
tion the transformer is called on to supply 
only that amount of power that is required 
for B-j- and for the rectifier tube filament. 
The reduction in total power transferred by 



Fig. 7. A simple way to operate radio equipment 
from low-voltage alternator ac. 



Fig. 8. Method of bringing leads out of fhe alter¬ 
nator housing without drilling holes in It. 


the power transformer is one of the reasons 
that the equipment tolerates the higher fre¬ 
quency so well. 

The arrangement shown in Fig. 7 can also 
be used well with 400-Hertz equipment. This 
is a particularly promising field for experi¬ 
ment since 400-1 iertz power transformers of 
the highest (Military Spec.) quality' are avail¬ 
able at rock-bottom prices. They are a lot 
lighter than 60-Hertz transformers, too. When 
using the arrangement in Fig. 7, be sure to 
isolate the alternator frame electrically from 
the radio equipment. The more ambitious 
experimenter may want to isolate one alter¬ 
nator w inding for use with the rectifier for 
field supply and use the other two for ac 
supply. Fig. 8 is a photograph showing how 
leads from the neutral and the three phases 
can be brought out of an alternator without 
drilling the case or mounting any additional 
terminals on it. While much of the foregoing 
presumes that l he alternator wall be driven 
yy a small engine, it can also be mounted on 
an engine block as a special supply for 
mobile operation. Watch for wide voltage 
swings if this is done, and provide for pro¬ 
tection of 400-Hertz equipment against ex¬ 
cessive currents that can flow if the frequency 
drops radically. 

. . . W9NLT 
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Frank Case W3RMI 
2000 Kern an Drive 
Baltimore, Maryland 21207 


Visual Monitoring of Remote Carriers 

What does your CW signal look like? 


If I make it known during a QSO that I 
have a panadaptor (Heath Ham-Scan HO- 
13), 1 am nearly always asked to cheek 
keying characteristics; or if on phone, which 
I use on occasion, I am asked to check modu¬ 
lation. The Ham-Scan can do neither of 
these tilings. However, the thought occurred 
that keying and modulation could be checked 
if one could take a look at the other’s car¬ 
rier, and a handy place to look at an incom¬ 
ing carrier is at the last if stage before de¬ 
tection—so that's where we look. 

Modulation checks are easv to make and I 
oblige. Inasmuch as hams are human and 
they want only compliments, I suppose tliis 
is a mistake. If you want a fast “73 es cul”, 
tell him that lie is splattering all over the 
place. On the other hand, why not let him 
earn a pink ticket on his own? 

However, the main discourse here is CW 
keying characteristics. Keyed carriers can 
be studied at leisure—you needn’t be in 
QSO with anyone. Just turn on your receiver 
and scope, tune around the CW portions 
of the band and watch. I’ll describe the cir¬ 
cuitry to accomplish this a little later. 

There are almost as many different sig¬ 
nals on the air as there are stations. I would 
suggest that whenever Official Observers 
send their friendly QSL’s, they would in¬ 
clude a sketch of the offenders sigma!. This 
would present more fact than opinion. The 
picture might suggest a fault to the signal’s 
owner that he had been suspecting, but not 


worrying about because all his reports were 
T9. 

There seems to be an ideal keyed form 
listed in the ARRL Handbook , and it looks 
like this: 



In searching around for this ideal shaping, 
only one signal was found which was shaped 
thus, and it wasn’t a ham station, not even 
a commercial, it was NSS. Not even WIAW 
can boast of the signal shape that it recom¬ 
mends; there is much left to be desired. 

The nearest approach that could be found 
to the ideal looks like this: 


Fig. 2. 
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The slope of the leading and trailing 
edges suggests an absence of clicks. The 
carrier is smooth with no hum modulation. 
It is ciisp and clean, and easy and pleasant 
to copy-assuming, of course, that the pad¬ 
dle manipulator is doing a good job. There 
are quite a few of these signals around I am 
happy to report, but percentage-wise they 
are far too few. There is one thing the form 
will not reveal—a chirpy signal. It can have 
good form and still sound poorly. 

Another signal appears thus: 



Fig. 3. 

This signal sounds good. Matter of fact, it is 
hard to tell it from the previous signal. It 
suggests, however, that the power amplifier 
power supply regulation leaves somelliing to 
be desired. There are quite a few of these 
signals on the air. 

Here's one that probably does not gener¬ 
ate broadband clicks, but does tend to sound 
clicky-thumpy. 



Fig. 4* 


It’s hard to describe, it seems overly crisp. 
However, for a QRQ hound, I think I would 
prefer it to some of the softer signals. The 
leading edge hits you with a loud bang and 
assists in resolving the characters at ! iigh 
speeds. I am unable to diagnose the reason 
for tills particular shape except perhaps that 
somewhere in the transmitter there is a regu¬ 
lated power supply which loses control when 
the key is depressed, then begins to recover 
about the time the key is let up. 


H ough this may not look it, it has a pleas¬ 
ant and crisp sound, and is free of clicks. 



r 

Fig. 5. 



It is very similar to Fig. 3 except it is modu¬ 
lated by a test pest who lias his key down 
for a long period. The scalloped edges pro¬ 
duce the audible beat which adds to the 
pleasant sound (tome). 

Here is one that’s hard to figure. No 
clicks, no thumps—sounds clean and crisp. 



Fig. 6. 


Fig. 7 will drive you frantic. This really 
should not be permitted on the air. The clicks 
were heard 15 kHz each side of the center 
frequency—in spite of a 500 Hz filter. 



Fig. 7. 


Here’s a real shame. The main body of this 
pulse looks like the ideal. However, para- 
si tics are probably messing the front of the 
pulse, then stopping until after the pulse is 
terminated. But what are those blobs trail- 
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ing the main body? 



Fig* 8. 


Perhaps it is relay bounce if keying relay 
is used. I seem to recall that this particular 
operator said something about time sequence 
key ing which might rule out the keying relay 
in the amplifiers. Whatever it is, it sure 
messes up another fellow’s QSO even 15 
kHz away. 

Whats this mess? Actually, it is a noisy 
signal, probably with excellent keying char¬ 
acteristics, riding on the QRN—deep grass 
for sure, but surprisingly, this signal was 
verv easv to copv. I would have given it 

a 539. 



Fig. 9. 


Fig. 10 shows a thurapy and mushy signal. 
I’m sure it is click free, but this is really 
Itard to copy, and this particular one had 
chirp to boot. 



Fig. 10. 

If the owner of this form could see his 
own signal {ARRL Handbook shows how). 
I’m sure he would try to do some! lung about 


it. However, the listener to whom this signal 
was directed gave the owner a 589. Like 
Linus’ blanket, indiscriminate 589’s make for 
false securitv. 

m 

Here’s one that can boast of a good regu¬ 
lated power supply and plenty of key click 
filtering—as a matter of fact, the owner 
seems to have gone overboard in trying to 
eliminate key clicks. 



t is too mushy and very hard to copy 
because one pulse trails off into I lie next one, 
producing an undulating sort of sound which 
is hard to define, and hard to copy beyond 
10 words per minute. It has to be heard 
while seen. 

Fig. 12 shows the same pulse as in Fig. 2. 
file difference is that for Fig. 12, the A VC 
was turned on. It can be seen that the AVC 
action has reduced the gain. The point is, 
when looking at CW signals, keep the AVC 
off. Otherwise, you will be adding character¬ 
istics to the signal that do not exist. 



Fig. 12. 


Here is a dandy. Fig. 13 developed very 
early in the design of the receiver modifica¬ 
tion. Actually these wiggles were the only 
things to be seen for a while. 



Fig. 13. 


32 


73 MAGAZINE 

































































































































































































































































































































































































































































































































































































































































































































While trying to figure out this sausage 
pattern, the answer came unexpectedly. My 
wife had come into the shack to make some 
comment about chores still waiting to be 
done. I turned down the audio to hear - what 
she had to say. Later, as I looked back at 
the scope to continue my observations, the 
sweep had straightened out. i his was pretty 
frustrating because it sure looked like some¬ 
thing intermittent had developed. I turned 
the volume back up to listen to the signal, 
and there was the sausage again. The 
crookedness was proportional to the volume. 
Volume down, straight sweep; volume up. 
baloney. Poor regulation in the B-J- line of 
my receiver was the cause. 

May I suggest that you keep these pictures 
handy and if we ever bump into each other 
(low end of 80 early evenings 1. 1 will be 
happy to tel' you what kind of signal you 
have by saying that it is similar to, or exactly 
like figure so and so. If you bump into some¬ 
one else who has made this modification, 
let him tell you what vou look like. It's fun 

r ¥ 

watching the characters as you listen to 
them. 

So far all the discussion has been on CW 
characters, mainly because there is such a 
variety, and it is niv prime interest. How¬ 
ever, don’t discount the AM aspect. I ne 
modulated carrier envelope is a pleasure to 
watch—you can tell your QSO exactly how 
he is modulating, and on AM you can leave 
your AYi ' on, or off, as you wish. SSB signals 
are easy to monitor. I lat topping is very 
apparent. You can do all the monitoring as 
shown in the Handbook. In addition, you 
can monitor the other guy's carriers where 
the Handbook indicates only how to monitor 
your own. Do yon like trapezoid patterns? 
Just plug the audio into the horizontal am¬ 
plifier. 

Now for the technical details, 1 said earlier 
that a good place to look at a carrier was 
at the last if stage before detection. 

A cathode follower is added to the re¬ 
ceiver. Inasmuch as this circuit presents 
about a 30-megohm load, the loading of the 
if is negligible. As a result of this connec¬ 
tion, no trimming or touching up of the last 
if is necessary. The output of the cathode 
follower is brought out to a phone jack in¬ 
stalled in a convenient place. Because the 
output impedance of this follower is approx¬ 
imately 180 ohms, plain unshielded wire was 
used between the cathode-follower output 
and the phone jack, keeping the wire dose 



holate the last if stage from the oscilloscope. 

to the chassis, and not over a foot long. 

Between the phone jack and the vertical 
input of your scope, use a piece of BG-oS. 
Plain shielded wire will work fine if your 
second if is 50 kHz as are most double con¬ 
version jobs. Assuming that you use as much 
as six feet of plain shielded wire to connect 
your scope, about 300 pF oJ shuni capacity 
will be added across the cathode 1 ol lower 
output. Sounds like a lot, but 300 pF at 50 
kHz provides a reactance of about 10,000 
ohms. When shunted across the 180 ohm 
output of the cathode follower, this will not 
produce any noticeable attenuation. At 455 
kHz. the reactance of 300 pF would he about 
120 ohms. When shunted across the follower 
output, the attenuation would be quite no¬ 
ticeable, but it will still work. However, if 
your scope has lots of gain at 455 kl fz, it’s 
still ok. The choice is up to you. 

Yom scope may need a small modification 
to produce a slower sweep than you nor¬ 
mally have. I found that as low as two 
sweeps per second is very useful. I lie scope 
on the W3RMI operating console is a three- 
inch Heath Model 10-21 with a bandwidth 
of 200 kHz, more than adequate to handle 
50 kHz signals. A capacitor and switch were 
added to produce the slow rate, as shown 
in Fig. 15. 

.. . W3RMI 



Fig. 15. Adding a capacitor to the scope's sweep 
circuitry to slow down the trace for CW monitoring. 
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How Much Power Are You 


Francis Natali K2DXO 
44 Garden Road 
Buffalo* N©w York 


Losing Through High SWR? 


This article will show you how to cal¬ 
culate the amount of your transmitter’s out¬ 
put power that is being radiated by the 
antenna and the amount being lost in the 
feedline. 

To perform t his very important calcula¬ 
tion, all you need to know is the SWR 
and the type of coax you have (the number 
is printed on the insulation). 

Before we go into more detail, let’s con¬ 
sider why this is important. First of all. 
it tells you how high an SWR you can 
tolerate without wasting most of your power 
melting ice off the coax. You may find that 
tin's SWR is considerably higher, or lower, 
than you thought; this depends on (he fre¬ 
quency and the type of coax you use. Second¬ 
ly, you can assume the superior attitude 
of an antenna expert toward any kid on 
75 meters who doesn’t show the proper 
respect for your two letter call. 

Now, how do you measure SWR? Well, 
the easiest way is to buy an SWR bridge 
such as those distributed by Heatbkit, Knight, 
Laffeyette, etc. These bridges are all essen¬ 
tially the same; they provide continuous 
monitoring of tne SWR and relative power 
output. 

fo apply the following analysis to your 



{MEASURED AT TRANSMITTER) 



Fig. I. Ratio of power at antenna to power at 
transmitter versus SWR. 


antenna system, first compute the attenua¬ 
tion of your transmission line at the fre¬ 
quencies of interest when properly matched. 
This is done by looking up the attenuation 
per 100 feet of coax in - able 1 or in 
the Radio Amateur’s Handbook under Trans¬ 
mission Lines. Then; 

A (Attenuation in db attenuation per 100 
of line when prop- — ft X Length or coax 

erlv matched) _ hi _ 

100 

With I his information (lie % of the input 
power delivered to the antenna for a given 
SWR can be read directly from Fig. 1, for 
most antenna systems. 

If a more exact answer is desired, use 
the formula 


Power to Antenna 


Power Output of 
Transmittei 


(S + l) 2 —K 2 (S-l) 2 
4KS 


Where S is the SWR indicated by the 
bridge and K is found by referring to Fig. 2, 

The SWR should be measured close to 
the transmitter output connector for this 
analysis to be valid. 

As a brief example, consider a station 
that has an SO meter dipole fed with 50 feet 
of RG-58/U. Consulting Table 1, we find 
the attenuation at 80 meters to he 0.8 dB 


per hundred feet and A = 


.8 x 50 
100 



dB. If the SWR is 4:1, Fig. 1 shows that 
81% of the transmitter output power is de¬ 
livered to die antenna; that is, about l dB 
of power is lost in the feedline. 

Consider a second example where the 
station is using the same feedline as above 
to feed a two meter beam. Lets say that the 
SWR measured on this band is only 2:1; 
this sounds like a more favorable situation 
than the one postulated in the first example. 
Once again, we refer to Table I and calcu¬ 
late A — 3.5 db. Fig. 1 shows that only 
22% of the power is delivered to the an¬ 
tenna. 
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Type of Coax Attenuation per 100 ft. in dB 


RG-B/U. RG-9/U 

RG-I0/U. RG-fi/U 

3.5 MHz 

.33 

7.0 MHz 

.S3 

14 MHz 

.75 

21 MHx 

,92 

28 MHz 

It 

SO MHz 

1.5 

144 MHx 

2.6 

RG-Sft/U 

.8 

1*2 

1,75 

2.2 

2*6 

3.6 

7.0 


Table I—Attenuation of coax lines per hundred feet 


If we use the equation given to do the 
same problem, we have 


Po wer to A nt enna 

Power Output of 
Transmitter 


(3) 2 —(2.25) 2 (l) 2 _ 
4(2) (2.25) 


9-5.06 

18 



The value K = 2.25 was read from Fig. 2. 

These examples show that there is no 
guesswork or magic associated with SWR, 
and much of the confusion on the subject 
is unwarranted. 



Fig. 2. Attenuation of coax versus factor K. 


This analysis has some interesting results. 
For instance, if the antenna were discon¬ 
nected from the feedline of example two. 
Fig. 1 shows that the SWR bridge would 
read an SWR of only 2.6; a deceptively low 
reading considering that all the power is 
being lost in the feedline. 

On the other hand, the operator of the 
station postulated in example one would 
lose less than 3 dB of power with an SWR 
of 10:1! 

The moral is, don’t be fooled by guess¬ 
work and generalizations; compute the pow¬ 
er you are losing at your installation on 
your favorite frequencies, and decide if you 
have an SWR problem. 

One note of caution; high SWR’s often 
make the transmitter difficult to load and 
excessive rf voltages may be created at high 
power levels. . . . K2DXO 

L Stewart, John U. r "Circuit Analysis? of Trans¬ 
mission Lines/’ John Wiley and Sons, I nr.. 
New York. 

2. Everett and Anner, "Communications Enp:i- 
nee^ing'/ , 3rd Edition, McGraw-Hill, New 
York. 

3. The Radio Amateur's Handbook, ARRL. 

4. Refer o n < ■ i * Data f o r R a d i o E n g in e e r s, 41h 
Edition, ITT Corp. 


Break-In for the Ha-20 

monitor is fed through a .01 /*F. capaeit 


The VOX function for the Heathkit HX-20 
transmitter may be used for CW break-in 
without making any changes in the trans¬ 
mitter’s wiring. All that is needed is an 
audio signal from a CW monitor common 
to every CW man’s shack. There are two 
simple ways that this may be accomplished. 
In the first method the microphone is simply 
hung beside tbe speaker of the monitor, 
the transmitters audio gain control is set 
to the “CW” position, and the inode switch 
placed in either the “upper or “lower side- 
hand position. For this the microphone ele¬ 
ment must remain open when the push-to- 
talk switch is released. 'The author found 
it necessary to open his microphone and 
spring open the part of the push-to-talk 
switch that normally shorts the microphone 
element when the button is released. 

An alternate method is similar except 
that a part of the audio signal from the 


and shielded cable to the microphone input 
(pin no. 1). A small outboard aluminum 
box equipped with a DPDT toggle switch 
and appropriate microphone fittings can he 
used to switch from c.w. to plume. No micro¬ 
phone tampering is necessary with this 
method. 

As long as the transmitter’s audio gain 
control remains in the “CW position there 
is no signal distortion or 1000 Hz shilt in 
frequency. The audio signal should not be 
taken from the receiver speaker since the 
transmitter anti-trip function will not allow 
the receiver audio to operate the VOX. The 
audio monitor must be one actuated by the 
station key rather than by the transmitter’s 
rf output. (There will be no output until 
the vox has operated and turned on the 
transmitter). 

. . . Arthur Gillespie W4VON 
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Mike Goldstein VEIADH 
9 Edgehill Road 
Armdale (HFX), Nova Scotia 
Canada 


Using Toroids In Ham Gear 


More and more amateurs are using toroid coils in their 
construction projects — they offer high Q and excellent 
performance in a compact package. If you haven't tried 
toroids yet, VEIADH shows you how. 


During the past few years, use of the 
toroid core in winding inductors and trans¬ 
formers has become increasingly popular. 
Once used primarily in telephone and tele¬ 
type equipment, and some dc-dc converters, 
the toroid core can now be found in a great 
deal of contemporary solid-state electronics. 

The advantages of using toroid cores are: 
high Q in a small size, a winding scarcely 
affected by external fields, and tight cou¬ 
pling of transformer windings. The disad¬ 
vantages are that the ferrite cores are sub¬ 
ject to temperature changes (more on this 
later) and a little inconvenient to mount 
on a chassis. 

Since coils wound on toroid cores are in¬ 
sensitive to external fields (compare the 
permeability of ferrite with that of air!), 
it seems that the coil must be measured 



Fig. h A toroidal-core of six turns. When using to¬ 
roids, there is no such thing as half a turn—if the 
wire goes through the center of the core, the turn 
counts as one full turn. 


on an inductance bridge, since coupling to 
a grid-dip meter is not practical. 

Toroid cores are available in sizes rang¬ 
ing from at least a foot to less than h 
inch in diameter. The basic material of the 
core is ferrite, a high-permeabilitv material 
made up from several magnetic materials 
and a binder. It is important to note that 
there are many different grades of ferrite 
used in these cores, all with different elec¬ 
trical characteristics. To design around these 
cores, one must obtain manufacturers’ data 
on the type of core at hand, ff the cores 
obtained are unknown, (scrounged com¬ 
ponents don't always come with spec sheets!), 
grab some wire and head for the nearest 
inductance bridge. Some cores are good to 
100 kHz, while others are used up to 50 
MHz, so assume nothing. 

There are several things one should keep 
in mind when using toroid cores: 

X. For a loop of wire to be counted as 
a turn on a toroid core, the wire need onlv 

^ -if 

pass through die center of the core. There¬ 
fore, there is no such thing as a half-turn 
on a toroid core. Each time the wire passes 
through the core, a complete turn has been 
wound. If we remember that magnetic lines 
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of orce tend to be self-completing, this is 
easily understood. Fig. 1 illustrates this con¬ 
cept of turns through the center. The coil 
shown in Fig. 1 is a six-turn coil, not a five- 
turn coil as it first appears to be. 

2. Ferrite cores have a tendency to change 
their electrical characteristics with changes 
in temperature. One manufacturer states that 
for a selection of toroid cores popular in 
industrial rf work, the percent change in 
permeability per degree Centigrade varied 
from .01% to 0.5%, depending on core ma¬ 
terial. While this variation does not appear 
extreme, it means that oscillators using 
toroids in the frequency-determining cir¬ 
cuits will drift, and sharp tuned circuits will 
drift out of resonance 

If it is necessary (or desirable) to use 
toroid cores as the core of a high-Q coil, 
and drift must be considered, one can use 
varactor diodes and/or temperature com¬ 
pensating capacitors to correct for drift. A 
much simpler solution is to use a much 
higher Q coil than is actually required, then 
pad the coil with resistance to decrease the 
Q to a desired value. The drift tendencies 
are padded by the resistance as well. The 
resistance may be put in series with the 
coil or in parallel with it. If I may delve 
into higher mathematics for a moment, the 
exact method of calculating the needed re¬ 
sistance will become clear. Considering the 
case of the series resistor first, let’s assume 
that we require a 1.0 /dl inductance with 
a Q of 10. As long as the toil we intend 
to pad has a much higher ) than the de¬ 
sired (, , we can ignore the coil resistance. 
Assume we measured our coil, and it meas¬ 
ured 10 inductance with a Q of 50. 
What resistance do we put in series with 
the coil to decrease the > to 10? 

_ 6.28 fL 

lliiflea — -pr- 

v 

where f — Operating frequency of coil 

in MHz. 

L = Coil inductance in H. 

Q — Desired o of the finished coil 

Substitute the proper values into the equa¬ 
tion, grind out the answer and you have 

" For the temperature ra iiltc normally encountered in 
amateur equipment, particularly solid-state units, the 
drift contributed by the toroid core will usually be 
insignificant when compared to the other devices in 
the circuit, ed. 



(A) (81 


Fig. 2. Winding a high-frequency transformer on a 
toroid core. 

the required value of series resistance. 

Now, let’s consider the case of a resistor 
in parallel with the coil. This will probably 
be the most popular case, as putting a re¬ 
sistor in series with a coil usually fouls up 
some dc circuit in the process. This might 
be a good place to mention that these 
parallel-tuued/padded circuits are dandy 
for broadband untuned circuits in trans¬ 
mitters, receivers, and converters. To de¬ 
sign such a circuit, first determine the values 
of capacitance and inductance that resonate 
at the center of the band to be tuned. Then 
determine the necessary Q of the circuit: 


where f — Center frequency of desired 

band in MHz. 

Bw = Width of the desired band in 
MHz. 

Having found our desired Q, we need to 
know the parallel resistance across the coil 
to provide the desired Q. 

Rp,r>u,i = 6.28 fLQ 

where f, L, and Q have the same values as 
the series resistance equation. 

Perhaps I should point out that unpadded 
toroid-core circuits are dandy for high-Q, 
sharply tuned high-frequency circuits in re¬ 
ceivers. Toroid cores are also very useful 
in constructing transformers for other high- 
frequency uses and for dc-dc converters. 



(A) (B) 

Fig. 3, A balanced, center-tapped inductor wound 
on a toroid core. 
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VALUABLE books from E.&E 


o SINGLE SIDEBAND: 

THEORY AND PRACTICE 

by Harry D. Hooton, W6TYH. The 

one-source guide to ssb. 
Covers the origin and 
principles of ssb, deriva¬ 
tion of ssb signals, car¬ 
rier suppression tech¬ 
niques, sideband selec¬ 
tion, carrier generators, 
speech amplifiers and filters, ssb generators, 
balanced mixers and converters, low-power 
ssb transmitters, linear r-f amplifiers, ssb 
communications receivers, transceivers, tests 
and measurements. Includes chapters on now 
to bui d air-tested linear amplifiers. 352 pages. 
Hardbound. Order No. EE-350, only . $6.95 

NEW 17 TH EDITION OF THE FAMOUS 

RADIO HANDBOOK 

Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order EE-167 , only . $12.95 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order EE-030, only. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 

Donald L. Stoner, W6TNS , Lester 
A. Earnshaw, ZLlAAX, Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order EE-044 , only.. . $5.00 




ESinSHTDfl 



Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


I Box 68003! New Augusta, Ind 

I Ship me the following books: 


Dept. 73E-3 


□ No* EE-350 O No* EE-030 

□ No. EE-167 □ No* EE-044 


i 
i 

Name_ 

J Address. 

I City_ 


.enc) 


.State. 


.Zip. 
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PHI 

Fig. 4. Method of connecting several windings in 
series to obtain higher turns ratios. When doing 
th is however, the proper phase relationships between 
windings must be observed. 

The toroid core provides a means of ob¬ 
taining a highly efficient, easily wound trans¬ 
former. 

Thev are efficient because of the verv 
* # 

tight coupling between windings obtained 
by interwinding the transformer windings. 
For example, suppose we need a 1:1 trans¬ 
former, with ten turns on the primary and 
secondary, for use at high frequencies. 
Choose a toroid core useable at the desired 
frequency'. Parallel two wires long enough 
to wind ten turns on the core. Wind the 
ten turns and separate the leads. Secure 
the windings with some Q dope and voila— 
high-frequency transformer. The finished 
product is illustrated in Fig. 2. 

11 a balanced, center-tapped inductor is 
needed, wind it on a toroid exactly as the 
transformer of Fig. 2 was wound. Alter 
separating the leads, join the proper two 
leads to obtain the desired center-tapped 
inductor. See Fig. 3. Be careful to connect 
the proper leads (one from eacli end of 
the Coil) to obtain the proper phase. 

The method of winding shown in Fig. 2 
and 3 is particularly useful if a multi-turn 
inductance or transformer is required. For 
example, suppose we require a transformer 
with ninety turns on the primary and ten 
turns on the secondary. Choose ten lengths 
of suitable wire long enough to wind ten 
turns on the core, and wind the ten turns 
as before. Separate one of the windings 
and call it the secondary. Now, separate the 
remaining windings and connect them all 
in series to obtain the ninety-turn primary. 
Be sure to observe the proper phase relation¬ 
ships when connecting the primary wind¬ 
ings in scries. See Fig. 4. 

I am sure that many other uses will be 
dreamed up by amateurs for these cores, 
but these are a few of the more obvious 
ones. Most manufacturers will readily sup¬ 
ply information lor their products upon re¬ 
quest. The cores may be cemented to a 
chassis with one of the epoxv cements. 

. VE1ADH 
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TELETYPE CONVERTER! 


Complete with 
Eimac 3-I000Z 


S79500 


CHECK THESE FEATURES: 

+ ALL TRANSISTORIZED, SELF POWERED. 

* 13 SEMICONDUCTOR CIRCUIT, 

+ MILITARY GRADE EPOXY CIRCUIT BOARD. 

* RUGGED CONSTRUCTION. 

* REVOLUTIONARY TUNING INDICATOR, AS 

ACCURATE AS A SCOPE. 

+ SINGLE CHANNEL AND NARROW SHIFT 
COPY. 

* ANTI-FADE AND DECISION CIRCUITRY. 

it SELECTIVE FILTERS TO MINIMIZE GARBLE 
DUE TO INTERFERENCE. 
it TWO CASCADE LIMITERS EMPLOYING DI¬ 
ODES AND TRANSISTORS. 

RT-WIRED AND TESTED $99.50 

I will ship in the 48 states freight 
free! Write to me for top trade* 
in allowance! 

Hullquist K6LOS 


RF section only, 
with tube $495 

Power Supply, 
separate $300 


Full power input of 2 KW PEP $SB—1000 DC Watts 
CW-AM-RTTY. M ore than 20 important advanced 
features. New HD tank gives more output, especially 
on tO meters. More TVI suppression. Most any exciter 
can drive to full output, 220/115 VAC operation. 


MISSION HAM SUPPLIES 


MISSION HAM 

ELECTRONICS 

3316 Main Street 
Riverside 3, California 92501 
Phone 833-0523 (area code T14) 


I 

I 

I 3316 Main Street, Riverside, Calif. 92581 

I 


ORDER 

TODAY 


I □ 
I 


SHIP ONE '’STONER" RT-1 CONVERTER: 
Send spec sheet on 0TI Linear, 

□ QUOTE Trade allowance for my,..,,,,, . , 

Please send latest HAM flyer. 

Put me on your mailing list. 


Name „. 


Address 


(please print) 


Call _ 


___ State 


(Calif* orders add 4% tax) 


Zip 
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Malcolm Oakes K6UAW 

8922 Reading Avenue 

Los Angeles, California 90045 


Solid-State Alternator Regulator 


An excellent regulator for the mobile operator. It will main¬ 
tain the system voltage within 1/3 volt even when drawing 
150 amps — provided your alternator can take itl 


The regulator described here was designed 
mainly for use with a 40- or 100-amp Lecce- 
Xeville alternator, but the circuit is compati¬ 
ble with just about any alternator made. If 
you are using the 100 amp unit, omit the 
current limiting pot and connect your bias 
wiring directly to the output of the regulator, 
(The 100-amp jobs have a tremendously low- 
source resistance and current limiting protec¬ 
tion: is never required. However, fuses are ad¬ 
visable.) If you have a mechanical regulator, 
the best place for it is the round file. These 
gadgets offer poor regulation and always 
choose to fail when you’re in Timbuktu. 


+ 12 TO 



rig. I, Circuit diagram of the solid-state automotive 
voltage regulator. This circuit will provide excellent 
regulation to over 100 amperes. Although it was 
designed for use with Leece-Neville alternators, it 
will work with just about any alternator made. 
Transistor types may be chosen by referring to 
Tabie I. 


Moreover, it would cost twice as much for a 
mechanical unit which w ould do the same job 
as this transistorized unit. 

In my car the regulator performs as fol¬ 
lows: the system voltage from the alter¬ 
nator does not vary more than 1 u> volt from 
0 to 70 amps. From 70 to 120 amps the 
voltage drops a total of K volt. At 150 
amps out, the voltage is down only Ji volt 
from the nominal setting. Running the al¬ 
ternator over 100 amps for a period exceed¬ 
ing 5 seconds is not recommended. The 
alternator will take it, but the rectifiers 
are not only expensive, they are eumber- 
seme to replace! 

Construction 

I built my regulator on a sheet of fiber¬ 
glass breadboard material. However, con¬ 
struction is not critical, so build it in or 
on anything you like. Make sure to heat 
sink Q 3 and Q 4 . Be sure the heatsinks are 
exposed to free air. Heat sink Q r , as though 
it were to radiate 2 or 3 watts, and Q., 
10 to 20 watts, and you will be in good 
shape. 

The circuit is designed so that you can 
use either germanium or silicon transistors 

, e in the circuit. Table l shows 
recommended transistors of both types. 
Transistors Q a and Q 4 will no doubt be the 
most expensive, so use germanium if the 
cost of silicon is prohibitive. Under no cir- 
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OUTPUT 


cumstances use germanium transistors, how¬ 
ever, if you drive in an extremely hot climate 
or through deserts. Silicon transistors can 
withstand 2 to 4 times the temperature of 
a comparable germanium type. 

Installation 

Once constructed, install the regulator 
under the hood, preferably in front of the 
radiator so that it is cooled by virgin air 
rather than warmed air. On a hot day the 
temperature under the hood of a car is 
typically 200°F. Connect the output of the 
regulator (ground and the collector of Q 4 ) 
to the bias winding of your alternator. This 
winding is sometimes referred to as J 1 le 
"excitation coil . Time to connect 12 volts! 
Select a point that is turned on and oti 
by die ignition switch, fused and easily 
capable ol delivering 3 amps. Such a point 
is obtainable at the main fuse block in 
your car. Be sure to provide a good ground 
for the regulator. 

Adjustment 

Connect an accurate voltmeter across the 
battery. Throttle the engine up to about 
1200 rpm and adjust the regulator for a 
system voltage of about 13.5 volts. If you 
are using the current limiter pot, be sure 
it is in the “shorted position before making 
the above adjustment. There is nothing 
magic about the number 13.5; in fact, you 
should use the lowest value that will still 
maintain a good charged condition on your 
battery. After establishing the above poten¬ 
tial, it is time to adjust the current limiter 
pot if you are using it. Turn on everything 
you normally use in the car; lights, ham 
rigs, etc., but do not exceed the maximum 
current you feel your particular alternator 
can safely deliver. Now, with the current 
limiter pot. adjust for a system potential 
of about 12.4 volts. Further current wi! 
now be drawn from the batterv instead 
of the alternator. 

Circuit Analysis 

All high quality voltage regulators de¬ 
pend on a difference amplifier of some sort. 
In this case Qj and serve the same pur¬ 
pose but are complementary; Q :4 and 1 , >.j 
further amplify and increase the open-loop 
gain of the regulator to an extremely high 
value. The alternator in the feedback path 
feeds back a value of E de to the voltage 



Fig. 2. Block diagram of the solid-state alternator. 
The system used closely resembles the simple dc 
feedback amplifier in A. In this type of amplifier, 
the gain closely approaches Ri/Ru. If the gain is 
very high, the regulator in B will not allow the 
preset voltage to change until the alternator is no 
longer capable of delivering the required current. 

divider in the regulator. Fig. 2 demonstrates 
how this system resembles a dc feedback 
ampliiier. An ordinary feedback amplifier 
is also shown. 

If the ratio of R x to R 2 is quite small 
compared to the open-loop gain of the ampli¬ 
fier (amplifier gain without feedback), then 
the gain will, in fact, nearly approach the 
ratio Ith/Ri. At this time one can appreciate 
the illustration in Fig. 2 and it should be 
evident that if the open-loop gain is tre¬ 
mendously high, die regulator (amplifier 
if you like) will not allow the preset voltage 
to change until such time that the alterna¬ 
tor i.s no longer capable of delivering the 
required current. The .1 mF capacitors pro¬ 
vide regulator stability since they apply 
local degeneration at a relatively high fre¬ 
quency. The 1X645 diode protects the out¬ 
put transistor when you shut off your igni¬ 
tion. This stops the large negative inductive 
surge which might conceivably achieve a 
value ol 600 volts open-circuited. Any recti¬ 
fier vou have on hand that can handle an 
amp should do the job. 

. . . K6UAW 

Table I 


Transistor Type 

Silicon 

Germanium 

9i 

NPN 

2NI7II 1 

None recommended 541 

Pi 

PNP 

2N1I32 

None recommended* 

pH 

NPN 

2N657 

2N3738 

2N3739 

None recommended* 

9. 

PNP 

2 N 3 790 
2N3789 

2NI74, 2NI537, 
2N3A1 l f 2N36r2 

*No 

germs nium 

transistors 

are suggested for 


Pi. Qj end Qs because 2 -cclient silicon units should 
cost less than $6.00. If yoj use silicon all the way 
through, the cost should be less than $13.00 total. 
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John E* Boyd WA0AYP 
RFD 1 

Egan, South Dakota 57024 


The Great Dipper 

A versatile transistor emitter-dipper tor the VHF man. 


Test equipment is essential in the ham- 
shack, as those of us have found when wc 
attempted to get that new piece of home¬ 
brew perking for the first time. One of the 
most useful pieces of test equipment is the 
grid dip oscillator or simply, the GDO; be¬ 
sides being relatively inexpensive, it is partic¬ 
ularly versatile. Need an indicating absorp¬ 
tion wave meter? The ( -DO will do that. 
How about a modulated signal source? It 
handles that too. If you are interested in 
discovering its whole variety of uses, why 
not purchase one of several books on the 
subject, 1 

Every item used in this GDO was selected 
with an eye toward the average home build¬ 
er. There are no parts which must be spe¬ 
cially purchased from the West Indies Ex¬ 
port Company or similar outfit. Nearly all the 
parts, except for the meter, miniature pot, 


and mode switch, were obtained from the 
junkbooc, or rather, from several junkbnxes. 
If you insist on buying all new parts, total 
cost of the project will be about $20. 

Circuit description 

The grid-dip oscillator, in this case more 
properly termed an emitter-dip oscillator, 
gets its name from the fact that emitter cur¬ 
rent in transistor (?i decreases when the 
tuned circuit Cj-Lj is in resonance with a 
nearby circuit. This decrease is easily seen 
by the dip of the meter indicating pointer. 

When switched to the diode position, 11T 
is removed from the oscillator and the in¬ 
coming rf is rectified by diode D x ; the volt¬ 
age developed across the 2k resistor is am¬ 
plified by the meter amplifier and monitored 
by the 0-1 mA meter. In switching to the 



42 


73 MAGAZINE 

















CCHL DATA 


Z 9 - 4 B MHa 

5 IV2 TURNS NO. 22 E p 2* LEADS 
Ag -|Q5 MHt 

i \/Z TURNS NO* iSE* \ 5/9" LEADS 

K35 - 215 MHj 

3/9* « 2 tV2* COPPER STRAP, U-SHAPED 


rt7 



jOI 



+ 9 




2N3fla 


ipf (GIMMICK) 


2N239S, 2N9IS 


39 k 


I KHZ 
OUT 


r~ 


6.31 

■'VW 



2N306 



Fig, I, Circuit diagram of the great dipper. Note that although the 2N2398 is a PNP transistor, the 
2N9I8 is NPN ( and If used as the oscillator transistor, problems would arise with voltage polarity. The 
diode Dj may be almost anything that you have available. The I pF gimmick capacitor consists of 
1 1 / 2 ” of twisted wire* 


signal position, B+ is removed from the 
meter amplifier but applied to the modula¬ 
tor, and a 1 kHz tone is available from one 
of the output jacks. In the modulated oscilla¬ 
tor position. B-|- is reapplied to the oscilla¬ 
tor, and die oscillator is modulated by the 
1 kHz tone. 

Like a patch-work quilt, this GDO was 
built using circuits from already published 
articles oi books and modified where nec¬ 
essary. The whole circuit is composed of 
three separate entities—oscillator, meter 
amplifier, and audio tone generator. The 
circuit is not particularly critical, but lead 
lengths and dress in the oscillator must fol¬ 
low good VHF practice, if stable VHF oscil¬ 
lation is to be maintained. 

My operating time is spent on the various 
bands from 28 mHz to 432 ml Iz. Quite natu¬ 
rally, when 1 discovered that the GDO would 


not oscillate satisfactorily over the entire 
range from 2 mHz to 200 mHz, I juggled 
values so that it would oscillate well at 216 
mHz (for tuning frequency doublers to 432 
mHz); then I tried to get as low in fre¬ 
quency as possible. Oscillation was vigorous 
to about 20 mHz. Coils and scales were then 
made to cover the respective ranges. It you 
don’t do any homebrewing on the VHF 
bands perhaps you will find it necessary to 
change the value of the emitter-collector 
feedback capacitor, and to juggle the emitter 
and base resistor values in order to sustain 
oscillation at your desired frequencies. 

Construction 

Vector board was used, mainly because 1 
wanted to experiment with component val¬ 
ues; however, a printed circuit would be just 
as good, especially for something such as a 


Infernal construction of 
the great dipper. The 
modulator and oscilla¬ 
tor boards are to the 
right—the oscillator 
transistor is mounted 
right next to the coil 
jades. 
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MODULATOR fFRONT) 

Fig* 2* Layout of the two circuit boards used in the great dipper, Miinougn iwo boards were used In this 
case, the circuit couid be easily adapted to one board, and even to printed circuitry. 

club project. It can be seen from the photo¬ 


graph that the meter amplifier and audio 
oscillator are built on separate boards. This 
is due to the fact that I built several differ¬ 
ent amplifiers; the layout would look neater 
if they were on the same board. Positioning 
of the rf oscillator and capacitor C, as 
shown in the photograph is recommended, 
but the placement of other parts is not 
critical. 

Fiberglass board is used as an insulator 
for mounting the banana jacks and plugs. 
It cuts and thills easily and appears to work 
fine. Three banana jacks were used, the 
third jack being used merely to provide me¬ 
chanical rigidity. It could also be used, if 
necessary, to shunt additional capacitance 
across the emitter and collector on the lower 
frequencies. 

Because a shear and a brake w ere available, 
I constructed my own chassis, consisting of 
two U-shaped pieces of aluminum. Using 
the GDO is a breeze, for it fits the I land 
very comfortably; if placed on the work¬ 
bench, it doesn’t roll off each time it is 
bumped. The completed case (IS" H x 


2Ja" W x 6/4" L) is exceptionally rigid 
and imparts a reassuringly solid feel when 
handled. Commercially available miniboxes 
could be used if you don’t have facilities 
available for rolling your own. 

In building the rf oscillator, keep all the 
rf leads as short us possible; especially the 
short lead from C x to Q x and from circuit 
ground to chassis ground. It was found that 
false dips could he completely eliminated if 
a copper strap ii" wide was added irom the 
capacitor ground lug directly to chassis 
ground. Apparently the ground on the var¬ 
iable capacitor C, is not quite good enough 
at frequencies above 100 mHz. Various 
transistors were fried in the oscillator; the 
PNP type 2X2398 was found to be a good 
performer, as was the XFN type 2N918. 
However, the use of the NPN type could 
lead to problems with battery polarity. Ca¬ 
pacitor C 2 is a II 2 " length of twisted wire 
positioned near the collector lead of This 
slightly modified oscillator circuit is from a 
book describing, among other tilings, a tran¬ 
sistorized G DO which you may wish to use 
as a reference. 2 
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The three plug-in coils 
for the Great Dipper* 
Three ranges cover from 
28 to 216 MHz, The sec¬ 
ond harmonic of 216 
MHz may be used for 
tuning up 432 MHz con¬ 
verters and such* 



To keep cost low, a 0-1 mA meter was 
used in conjunction with a simple meter 
amplifier. If you happen to have a 0-50 
meter lying in the junk box, that would work 
equally well, and the circuit could be sim¬ 
plified accordingly. Several circuits were 
built for the meter amplifier; llie one chosen 
was a compromise between cost and per¬ 
formance. A germanium transistor was used 
because it requires less voltage to turn it on. 
Leakage is low, the pointer of the meter 
resting just off zero when no coil is in place. 
Further information can be obtained from 



Fig. 3. Construction of the p!ug-in coil assemblies. 
The coil forms were made from the plastic con¬ 
tainers which hold Polaroid print coater. 


January 1966 73 Magazine , which was the 
source for this circuit. 3 

A transistorized audio tone generator is 
coupled by a 2 mF capacitor to the base of 
I he oscillator transistor ior modulation. This 
modulated oscillator allows the GOO to be 
used as a versatile signal source. An output 
jack is included on the panel to allow the 
1 kHz tone to l>e used without turning on 
the oscillator. The deceivingly simple circuit 
was taken from June 1966 73 Magazine. 4 

There are a couple of components which 
not everyone will want to duplicate. One, the 
sub-miniature 1 Ok pot with SPST switch, was 
chosen because a very limited amount of 
space was available; if the unit is built on a 
larger chassis, the more commonly available 
Mklgetrol could be used. The other, a four 
position switch used to select the desired 
mode, is a 29c variety available from Lafa- 
yette or Radio Shack. It has a peculiar 
switching arrangement and if you duplicate 
tin's project, several hours of experimenting 
could be eliminated by following the pic¬ 
torial diagram included in this article. A 
disadvantage of this particular switch is that 


4-POSITION SWITCH {29 CENT VARIETY 
FROM RADIO SNACK OR LAFAYETTE 1 



Fig* 4* Wiring the four-position slide switch for 
the great dipper* 
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Fig. 5. Full-scale dials for the great dipper. If the 
construction shown in the photographs is followed 
closely, the calibration of these dials should be 
within several percent. 

the meter does not indicate in the modulated 
oscillator position. 

Using individual scales on each plug-in 
coil assembly' greatly enhances scale leg¬ 
ibility, reducing the chance of reading error 
anti speeding frequency identification. This 
scheme, however, is not original. It was de¬ 
scribed in a 1957 issue of Short-wave Maga¬ 
zine\ and is currently being used on a com¬ 
mercial GDO. It requires little additional 
effort to build the coil assembly in this man- 

f 


ner and is, to me, well worth that extra 
effort. For want of anything else, the coil 
forms were made from the plastic tubes which 
contain the film coater supplied with each 
roll of Polaroid film. 

Lastly, ease of tuning is accomplished 
largely through the use of a 1" skirted knob. 
Small knobs are simply too difficult to use 
comfortably. 

Calibration and operation 

It is best to calibrate tliis GDO by listen¬ 
ing for the oscillator, modulated by the 1 
kHz tone, on a general coverage receiver. 
An alternate method is to use another GDO, 
placing one in oscillate and the other in 
diode, tuning for either peak or dip. The 
scales which were used on this GDO will 
serve if parts and layout are followed closely. 

To use this unit as a dipper, place the 
mode switch in oscillate, and place the dip¬ 
per coil next to llie coil under test. The turns 
of both coils should be parallel, and not at 
right angles to each other. To keep from 
pulling the oscillator frequency, keep the two 
coils separated as much as possible, while 
still maintaining a meter dip. This assures 
that dial accuracy will be kept high. If a coil 
is inaccessable, twist a pan of wires togeth¬ 
er, forming a two turn coil on each end; 
slip this coupling link over the two coils. 
Keep in mind that a coil, when it is in a 
circuit, may not dip at the same frequency 
as when it is out of this same circuit. 

Conclusion 

This is one of those pieces of test gear 
that makes you wonder, when you finally 
get one, how you ever got along without it. 
Not only is this GDO rugged and reliable, 
it is also inexpensive to build. The meter 
exhibits a deep positive dip and no false 
dips are evident. It has become indispensable 
to me. Some hours were spent optimizing 
values and layout for my particular needs, 
but the final result justified this effort li 
you're skeptical, plug in the soldering iron 
and see for vourself! 

. . . WA0AYP 

References 

1, How to l Grid Dip OsciUat»rs r by Rufus Turner, 
Howard W. Sams. 

12, Practical Nam , Radio Prn/t W.v, by Charles Cano 
gellu, Howard W. Samfi. 

3, “Translator Meter Amplifiers,” WA6BSO* 7-3 Nath 
mine, January 1966, p. 44. 

■L “A Simple Two-Tone Test Generator.” WA6BSO, 
73 Ma&tizine t June p_ 42. 


46 


73 MAGAZINE 

































B-500-SSC TRANSCEIVER — The Complete Big Station In One Little Box 

This is the World's Most Advanced Transceiver, utilizing techniques that significantly extend the state of the transceiver art. 
A completely self-contained unit, it provides superb, high-efficiency performance on SSB, CW and AM. 
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The B-500-S5B uses a rugged Eimac 4CX250B. Power input Is 600 watts PEP class AB1 on SSB, 500 watts PEP input class C 
on CW and 500 watts PEP input class C with high-level plate modulation on AM. The B-500-AM plate modulator is an ac¬ 
cessory. 3.5 thru 30 MHz in 8 500 kHz segments. See full details In 73 Magazine for April, 1967, and November, 1966. 
Price $1195.00. Available, December 1967. 
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John Crawford WA4SAM 
Box 13 

Berryville, Virginia 22611 


A 20—Amp Power Supply 

Service your rrobile gear with this inexpensive 20 amp 
supply built from surplus parts. 


When I needed an inexpensive variable 
power supply for mv mobile gear, I built this 
one with excellent results. I had previously 
found that commercially built supplies were 
either too costly or did not have the current 
requirements I needed. Construction of this 
supply centered around two ideas; keep it 
as simple and as inexpensive as possible 
while obtaining the highest power (my 
ARC-] draws 15 amps without the autotune 
running). After looking around a little. I 
was able to get some high quality surplus 
parts very reasonably and this is the circuit 
1 finally ended up with. While looking in 
the various electronic catalogues I found 
several components which would have been 
just as good except for price. 

Because of the very nature of surplus— 
here today, gone tomorrow—I doubt if the 
same parts I used can be easily obtained. 
They are included in the parts list merely 
as a guide. I have presented some alter¬ 
natives here to save trouble for anyone 
wanting to build a similar unit. 

Basically, the circuit consists of a high 
current, low voltage transformer with solid- 
state rectifiers and an inductive-capacitance 
“L” filter. Several refinements were added 
later to give the circuit shown in Fig. 1. 
A switch on the front panel (SI) provides 
up to 16 volts or up to 30 volts at 20 
amps through a relay which changes the 



The 20-amp power supply without i+s cover. In the 
photo the capacitors and two chokes can be seen 
In the rear. 


windings on the secondary of the power 
transformer. Meters showing voltage and 
current are provided and the voltage is 
varied bv means of a small variable trans¬ 
former mounted on the front panel. 

The main component of this type of power 
supply is, of course, the power transformer. 

I obtained mine from John Meshna' for 
$4.50. The secondary consists of four 9-volt 
windings at ten amps each. Filter chokes 
T2 and T3 are both ten amps, also from 
Meshna for about a dollar each; or, a 50-amp 
monster weighing 22 pounds is available 
from Barry’s" for $22.00. I used the others 
mainly because I had them in my junk box. 

If you can’t get a transformer like mine, 
the companion to the above choke is listed 
in Barry’s catalogue at $27.00. It lias only 
one winding and is rated at 24 Vac, 50 
amps. I'his would be an excellent choice 
if you are willing to spend the extra money. 
You could almost arc weld with it! If you 
don’t need that much power and want to 
spend less, Barry’s has several different 
high current transformers and chokes listed 
from five to ten dollars. 

The diodes, meters, switches and output 
connectors can be found almost anywhere. 
I had mine just lying around. The 0-30 
ampere meter is for a car and was purchased 
lor a dollar from the Surplus Center in 
Lincoln, Nebraska. The variable transformer 
is a small two-amp unit which came out 
of a piece of fire-control equipment and 
varies the voltage on the primary of the 
power transformer. I already had the cabinet. 

I used two 1000 25 volt capacitors 

in series at first, hoping they would work, 
but found my ripple was too high with T2 
and T3 at .037 henries. 1 had several of 
these capacitors on hand and proceeded to 
stuff them in the cabinet wired in series- 
parallel until 1 had sixteen totalling 8000 

tMeshnn, 19 Alter ton .Street. Lynn, Muss. 01904. 

-Barry Electronics, S12 Broiulway, New York, Xew 

York 10012. 
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SECONDARY WINDINGS 
9 VAC 10 A EACH 



Z A 

VARIAC 


117 VAC 
RELAY 


105 


HI VOLTS 
O 


OfT 


LO VOLTS 

Fig. I. Schematic of the 20-amp power supply. The 1600 jaF filter capacitors consist of sixteen 1000 fi F 
units wired in parallel. A minimum of 8000 pF should be used. The diodes are 100 PIV, 20-amp units 
available from Meshna. 


/iF. Not very professional, blit quite effec¬ 
tive. Two 8000 juF units at 55 volts each 
from Barry's for $2.50 apiece would work 
even better in parallel. If you use odd 

values in series be sure to shunt them with 
a 3.3k, 1; watt, resistor or at least 100 
ohms per volt of supply voltage to equalize 
the voltage drop across the capacitors. 

Construction is straightforward and wir¬ 
ing noncritieal. The front panel should be 
attached to the chassis first and then the 

switch and pilot light holes drilled. Locate 
the rest of the parts on the chassis and 

fit them, then drill the holes. If a variable 
transformer with an external wiper arm is 
used, make sure there is clearance with 
the arm in all positions. Control wiring- 

switch contacts, variable transformer wind¬ 
ing leads, pilot light terminals—is made 
with regular solid hookup wire, but use 
heavy wire for all current carrying leads. 
I used stranded number 14 wire for easier 
handling. Manipulating the power trans¬ 
formers solid leads proved to be very diffi¬ 
cult. If you get a transformer like mine, 
any heavy duty relay can be used to switch 
the secondaries. A pilot light enables me 
to tell when I am in the low-range position. 
It is connected across K1 and lights when 



Bottom view of the 20-amp power supply showing 
iho layout of the bottom bank of capacitors and 20- 
amp diodes. Since no heat sink was available at the 
time of construction, rubber grommets were used to 
insulate the diodes from the home-made bracket. 


the relay is energized. The diodes run cool 
mounted to the chassis with no heat sink. 

I'he diodes are rated at 20 amps each, 
although I seldom have more than ten-amp 
loads on the supply. A circuit breaker 
should be included in series with the output 
to prevent damage to the diodes and other 
components because the fuse in the primary 
of the transformer will not act fast enough. 

With the power supply in operation, regu¬ 
lation is poor because of the charge of 
the capacitors. However, the variable trans¬ 
former can he adjusted to compensate for 
different loads. On-off switch SI is a DPDT 
type with a center off position. In the low- 
range position, with the toggle pointing down¬ 
ward, the relay kicks in to p'ace the trans¬ 
former windings in parallel. In the high- 
i a rage position, the toggle is up and the 
relay is not energized. Because of the in¬ 
stant on feature, the switch should he wired 
this way to prevent accidentally placing a 
tigber voltage on units under test. To turn 
on a piece of equipment, the operator will 
instinctively push the switch down to get 
a low range voltage. 

I have been using this supply for servicing 
transistor radios and running my mobile 
equipment and unconverted 28-volt surplus 
gear for over a year wrath no trouble. I 
even charge batteries with it at times. Sur¬ 
plus parts are used throughout except for the 
two pilot lights, and from the use I get 
out o:l it, the parts have proved to be the 
best deals I ever made. This under-twenty- 
do liar 20 amp supply would probably sell 
lor well over a hundred dolars retail! So, 
if you are short on cash and high on amps, 
trv this one. It’s a shame to let all those 
high quality parts go to waste. 

... WA4SAM 
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Jim Fellows WA3AJD 
7517 Creighton Drive 
College Pari, Maryland 20741 


X Marks the Spot 


Did you ever consider trying some mobile 
operation, only to drop the idea like a hot 
813 for fear of marring your car with a 
permanent antenna installation? Worry no 
longer, for here is a temporary antenna mount 
which in no wav harms the vehicle it is 

r 

fastened to. and yet is us strong as any 
bumper-mount. 

The X-mount was horn of necessity; 1 
w anted to share in the fun of mobile oper¬ 
ation, and yet, there were orders that no 
holes of any type could be drilled in the 
f amily car. A search for a commercial bumper- 
mount revealed the recessed bumper on the 
1961 Valiant to be a tough customer. I only 
found one mount which would hold the mast 
clear of the over-hanging rear, and it was 
so flimsy that if couldn't be considered. I 
really didn’t want to use a bumper-mount 
anyway, because they are too permanent. 
This is a distinct advantage when Friday 
night comes. Women, young and old. share 
an aversion to being seen in an automobile 
that looks like it belonged on the set for 
“Highway Patrol.” 

Several tests of gutter-mounted verticals 
were made, but they were so susceptible to 
ignition interference from other vehicles that 
they were ruled out. Also, the majority of the 



The X-mount is slid around on the roof of the car 
until it is centered, then the straps are put in 
place. In this picture the mount is being used to 
support a commercial two-meter halo antenna. 


2-meter stations in the Washington, D.(I. area 
are horizontally polarized. A halo or big 
wheel seemed to be the best antenna for my 
purpose, but how to mount it? 

Just when I thought that I was destined to 
drive around holding a halo out the window, 
the great antenna search was ended. Dad, 
WA3DRI, had designed an antenna mount 
that seemed to have everything that was re¬ 
quired. It was sturdy yet easily installed, and 
did not harm the car. Besides, this was the 
onlv antenna which WA3DRI would allow to 
he used on his car—the one he designed of 
course. The X-mount, so named because of 
its shape, provides a solid mount lor VHF 
antennas. 

The cross-pieces of the original were cut 
from '2 inch plywood. They were 4% inches 
wide by 48 inches long, but could be made 
smaller. The prototype turned out to be 
much stronger than we had thought it would 
he. Three good coats of varnish sealed the 
plywood from the weather, but those who 
worry about such things might paint the 
mount to match their car. 

The suction cups are replacements for car- 
top carriers and are easily obtained through 
the popular mail-order stores. We mounted 
ours by simply screwing them to a jam-fit 
with machine screws. 

Due to a lack of originality and a surplus 
of screw-eyes, we secured our mount to the 
car with wrebbed straps and gutter-clips. The 
straps, with the dips attached, are simply 
looped over the screw-eyes. 

Four bolts hold the cross-arms at their 
intersection. At this point a faceplate pipe 
fitting was mounted. The antenna mast con¬ 
sists of a length ol pipe which is threaded 
so that it screw's into the flange. 

Although the X-mount was designed as a 
mount for VHF antennas, there is no reason 
why it couldn't be adapted to support high- 
frequency verticals, particularly those short¬ 
ened by a loading coil. There is no limit 
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to the length of mast which could be tole¬ 
rated on a parked car during portable opera¬ 
tions. 

Much discussion developed concerning the 
height above the car roof at which the two- 
meter halo should he mounted. Some books 
said ‘t wave length, and some hams said that 
this would make a good vertical beam with 
the car’s roof acting as a reflector. Nice for 
talking to aircraft, but not too practical for 
conventional use. 

Accepting no one's word, we tested differ¬ 
ent heights from one inch to four feet above 
the roof. The antenna was observed to radiate 
the strongest field when it was 19 inches or 
h wave length above the roof. Adding extra 
height up to four feet did not improve the 
signal. 

This would indicate that a six-meter halo 
should be mounted .52 inches above the roof, 
a little high for a rigidly mounted antenna. 
The antenna would probably load satisfac¬ 
torily even if it were lower. After all, how 
many bumper-mounted six-meter halos are 
52 inches above the trunk? 

Hopefully, we have given you some ideas 
for a quick and dirty mobile set-up. Don't 
miss out on the fun of mobiling because you 
think that your car must be torn up to mount 
the antenna. Bv the way, if you do build 
a mount similar to ours, be prepared for 
such comments as: “Doesn't watching tele¬ 
vision interfere with your driving?” and 
“Where’s the moose that rack came from?' 

. . . WA3AJD 



The X-moun+ is secured to the car with suction cups, 
gutter clips and straps as shown here. 
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Russ Alexander W6IEL 
2890 San Francisco Avenue 
Long Beach! California 90806 


Go-Go-Mobile 


40, 20, 25 and 10 -for under $10. 


If you’ve had the urge to go mobile at the 
least possible cost—particularly regarding 
the mobile antenna—here’s a good, inexpen¬ 
sive way to do it. All the parts are easy to 
obtain, construction is simple and quick, and 
a highly effective antenna is the result. The 
“Hi-Q” coil arrangement has been found 
very effective, and on field tests, the per¬ 
form a nee of this unit exceeded that of two 
popular commercial antennas. Comparative 
S-meter reports at several hundred miles 1 
distance showed one full S-unit Higher, and 


WHIP 




Hooking up the Go-Go Mobile antenna with a 
Z-match. 





local field strength measurements showed 
appreciable gain over the commercial units. 

The base section is electrical-mechanical 
tubing (EMT, which is light, strong, and 
attractive). The top whip is a walkie-talkie, 
CB replacement unit, or a standard auto 
radio item—whichever is preferred. With 
their sliding sections, these units give smooth 
and rapid adjustment to your exact trans¬ 
mitting frequency. 

The unit illustrated here covers 40, 20. 15 
and 10 meters by tapping the coil and ad¬ 
justing the height of the top whip section. 

Construction is begun by fitting a plastic 
or maple rod into the EMT base section 
tubing and securing it with a self-tapping 
screw through the tubing into the plastic 
rod. The next step is to mount the whip by 
tapping into the top of the plastic rod with 
the same screw-ttiread size as provided on 
the bottom of the whip. 

The loading coil is supported on the plas¬ 
tic rod by three wires, top and bottom, 
soldered 120 3 apart, on the coil turns at 
each end of the coil. These wires are then 
bent toward the plastic rod and damped in 
place by the worm-drive hose damps. One 



The loading coil. Note the support wires, which are 
connected from the first and last turns of the air- 
wound coil. 
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Table L 


Contacts made during final test of 


Band 

Call 

40 

W6VX 

40 

WA6FQI 

40 

WB6SEC 

20 

WA7BKW 

15 

W5PLE 

to 

W6NRV 

10 

WB6HVS 

10 

KH6EEM 

10 

W4QKK 

10 

WA4WFE 

10 

W9ELG 


Note: Th ese contacts were made 


mobile antenna project. 

9TH 

Brentwood, California 
Fullerton, California 
Bakersfield, California 
Billings, Montana 
Houston, Texas 
Fullerton, California 
Garden Grove, California 

Honolulu, Hawaii 
Winter Parle, Florida 
Winter Park, Florida 
Chicago, Illinois 

from the driveway at my home w 


Signal Report 

10 over S-9 
Wants antenna data 
Q5-S-15 
Plus S-12 

"Exceptional Mobile Signal" 
P-5 

Excellent Signal for “Ground 
Wave" 

P5-S8 

Q5-SI0 plus 
P5-S-I0 

“Terrific Signal" 

th a Drake TR-4 Transceiver. The 


SWR was less than 1.5:1 on all bands. 


of the three wires on each end of the coil 
should be extended to provide electrical con¬ 
nection to the base section on the bottom 
and to the whip section on the top. 

The pipe cap on the base section is drilled 
with a %" hole and a %”~24 threaded cap 
screw is inserted and soldered in place. This 
is best done over a gas flame, flooding 
plenty of solder over and around the head 
of the previously well-cleaned cap screw. 
Then the EMT base section is fitted with an 
EMT compression fitting, which is then 
screwed tightly into the %" pipe cap. 

The antenna is now ready for installation 
—run 52-ohm coax between the transmitter 
and the antenna base, making certain that 
the coax braid is well grounded. The antenna 
must now be tuned to your operating fre¬ 
quency; this is best done with an SWR meter 
and test clips, tapping down a turn at a time 
until the lowest SWR is obtained. Coarse ad¬ 
justment may be made with a GDO, if avail¬ 
able, followed up with fine adjustments ob¬ 
tained by changing the length of the top 
whip in increments of or so. The overall 
length of the top whip should then be mea¬ 
sured for future reference when making an 
appreciable frequency change within the 
band in use. After setting the top whip for 
the correct length for the operating fre¬ 
quency, the sliding section can he easily 
locked in place with a single wrapping of 
transparent Scotch tape. 

On the antenna illustrated, the 40-meter 
phone hand required all but two of the coil 
turns, and the top whip was extended to 


47fi inches; on the 20-meter band, the coil 
was tapped down to 10 turns; for I.5-meters, 
5 turns. For operation on 10 meters, the coil 
is completely shunted and resonant frequen¬ 
cy adjustments are made entirely by adjust¬ 
ing the top whip section. In order to mini¬ 
mize the amount of dielectric in the field of 
the coil, no cover was used, thereby retain¬ 
ing the highest “Q” and efficiency. 

If a spring mount is used with this anten¬ 
na, a fish line is used to stabilize it and to 
minimize swaying while under way. Tie the 
line between the car and the underside of 



Construction of the base section of the W6IEL 
mobile antenna. 
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Over 275,000 QTH's in the U.S. edition . $5.95 

Over 127,000 QTH’s in the DX edition .. $3.95 

See your favorite dealer or order direct {add 25c for mail 
mg in U S.* Possessions & Canada, Elsewhere add 50c). 
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Base mounting of the mobile antenna, showing the 
use of a threaded pipe cap* 


Mobile Antenna Parts List 

Loading Coil— 34 turns, 2/2 diameter, 8 turns 

per inch, Air Dux #2008T. 1U 
lumltronlc Engineering, Sunny- 
va le f California. 


Coil Support— 


Top Whip- 


Base Section— 


10 11 x 1" diameter solid polysty¬ 
rene or lucife rod. tf plastic is 
not available use hard maple 
dowel; wax thoroughly before 
mounting. 

Two worm-drive hose clamps. 

CB replacement antenna or re¬ 
placement auto whip, 50" ex¬ 
tended, 11 section, Olson #AA- 
! 48, Olson Electronics, 260 Forge 
Street, Akron, Ohio, 44308. 

52" of diameter electrical 

metallic tubing (Thin wall con¬ 
duit—EMT) 

I—%" EMRT connector—C onrv 
press!on type (7 & B "5221 or 
Appleton .#967075] 

I—%” Brass pipe cap 

1—3/3" * 24 THD cap screw 

1 Bumper mount, Allied #86U606 


the coil support. 

If you haven’t gone mobile before, you’ll 
be surprised and delighted at the additional 
pleasure to be obtained from ham radio and 
the amazing DX that can be worked using 
an efficient, center-loading mobile antenna. 

. . . W6IEL 
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BUERGER’S 

August Specials . 
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Astatic GD-104 desk type 
push-to-talk microphone and 
stand* Regular price $51.20. 

Special price $25.00 





Volt - Ohm - Miltiammeter. 

20;000 ohms per volt DC, 
10,000 ohms per volt AC* 
DC voltages: 0*0,6*6-30-! 20- 
600* 1200-3000-6000 V, AC 
voltages* Q-6-30-120-600- 
1200 V. Resistance: 0-6K- 
600K - 6 meg * 60 megohms 
{30-3K-30K-300K at center 
scale}; plus DC current, dB 
and capacity. With leads and 
batteries, 6" H x 4" W * 
i 3 4" D, Regular price $19*95* 






* 


and out switch. 6'/," L x 3% 

Special 

81 


AJ-1 Audio Fil¬ 
ter, Ideal for 
CW and SSB 
transceivers, Var- 
i a bIe audio 
range. 28 dB 
down at 100 cps 
—peaks 200 cps, 
4 ohm input and 
i output imped¬ 
ance, built-in in 
1 W x 2 n D. 

$7.95 


Special price $12,95 


mobile 
ceramic micro* 
phone. Super 
talk power. Reg¬ 
ular price $1 2,75* 
Special price 

$6.50 








. A-:. 
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* * - 
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CO-4 4 Position Coaxial 
Antenna Switch. Uses low 
loss connectors and a ce¬ 
ramic switch. Complete with 
knob. Regular price $9,95. 

Special price 56.95 


CO-2 2 Position Coaxial 
Antenna Switch. Same con¬ 
struction as the CO-4 switch 
to the left. Used for switch¬ 
ing linear amplifier in and 
out of the antenna line. Reg¬ 
ular price $8.95. 


Special price $6.95 



QSL Cards 


2 color 
chromekote 
cards 






$2.95 

per 

100 cards 


g'£tT 

CfTT (JhL 


.CONFJHMIlMa (JIMS 


1 *. 




- **c CW *QUC SIS* ."WT. 

-¥Y *il» *MT __RCVH _ 


lUtlCEt' 
Rfl hl na 


*]4 CM. Vh* tm 


i*, )l 


All prices plus postage • Pa. residents add 5% state tax. 

Open evenings — Monday, Wednesday, Friday; 9 AM to 9 PM. 

Saturday, 9 AM through 5 PM. 

IIUAIIH 


HAM 


Buerger 


Amateur Radio W3BAH 

424 York Road • Jenkintown, Pa. 19046 • Phone 215-887-7350 
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Edgar Wagner G3BSD 
5„ Feroncroft Avenue 
London, N.W. 3> England, 


The Front-to-Back Ratio 
of an Automobile 


Have you ever checked the antenna pattern of your mobile antenna? 


We are, of course, accustomed to think¬ 
ing in terms of the back-to-front ratio of 
beams, but how about the directional prop¬ 
erties of the automobile in mobile opera¬ 
tion? 

Some time ago I did some work on this 
subject with a view to learning something 
about the effect of different positions for 
an antenna on a car. 

My first experiments were carried out on 
a station wagon with a nearly flat metal 

DIRECTION OF 
MAJOR LOBE 



Fig. I. Directional pattern of a vertical mounted 
in the rear left corner of a station wagon. 


roof. I deliberately placed the antenna base 
on a bracket mounted at the left hand rear 
corner of the roof. 

I soon found that the major lobe was 
in the direction diagonally across the roof 
of the car as shown in Fig. 1. Thus it ap¬ 
peared that the roof was acting as one part 
of a dipole (see Fig. 2) rather than as a 
ground plane. 

On 10 metres this was very logical since 
the diagonal length of the roof of the car 
was roughly V\ wave length on 10 metres. 

On i5 and 20 metres a similar radiation 
pattern was found although, of course, the 
roof of the car was too short for *4 wave 
length on 20 metres. Probably the SWR 
was quite high but l never measured this, 
because owing to the very short feeder used 
in mobile installations I do not regard the 
SW R as very important. Provided the SWR 
is not so bad as to prevent the antenna 
loading, the actual SWR is felt to be of 
little importance. The losses on that length 
of feeder are small. 

For some time I continued to use my 
mobile installation with the antenna placed 
unsymmetncallv in this way and found a 
back to front ratio of about 3 dB on 10, 
15 and 20 metres. Phis small beam effect 
was at first welcomed as it facilitated mak- 
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ANTENNA 

4 


COAX FEEDER 



ROOF OF CAR 


Fig, 2, Apparent effective antenna on 10 meters 
with the arrangement in Fig, L 


ing contacts when the car was stationary. 

Soon, however, the disadvantages became 
apparent. When in motion, particularly when 
driving in towns where frequent turns are 
necessary, this beam effect tended to in- 
crease the QSB always present in mobile 
operation. This was a distinct disadvantage. 

So a second bracket was fitted in the 
ceiilre of one side of the roof. See Fig. 3. 

It may be asked why did not mount 
the antenna in the middle of the roo'. 
There were two reasons. 

(1) I felt that to pierce the roof might 
lead to rain coming through the roof. 
It would need a good professional job 
to do this effectively, 

(2) It would be difficult to reach the 
antenna to adjust it to take it down. 

Thus I tried it in the two positions shown 
in Fig. 3. 

The effect of position two was about as 
expected—a somewhat cardoid pattern de¬ 
veloped, as in Fig. 4. 

In other words the antenna radiated best 
in those directions in which there was long¬ 
est line of roof and least well where there 
was no roof at all. 'or operation in motion 
there was an advantage, though to some 
extent I lost the beam effect when station¬ 
ary, that is I could no longer get as much 
advantage from aiming the car towards the 
other station as I could before. 

Recently I fitted a mobile rig into an¬ 
other car. This is a convertible and so no 
metal roof was available. I decided to mount 
the antenna as symmetrically as possible 
and chose the centre of the panel between 
the back of the roof and the hinge of the 
trunk, as in Fig. 5. Here I got a profes¬ 
sional body builder to seal the hole against 
rain, etc. 

I took great trouble also on this occasion 
to bond all parts of t he metalwork of the car 
together. I bonded the trunk lid to the body, 
the doors to the body (I do not regard the 


ANTENNA 
POSITION . 
NO. Z 


ANTENNA 

posmow 

NOJ 



Fig. 3. The second location for the antenna is 
shown above. 


door hinges as adequate contact) the body 
to the chassis, the engine to the chassis, 
the hood lid to the body, etc. etc. 

I'he results on the new car have been 
very satisfactory, much DX has been worked, 
all continents and a number of new coun¬ 
tries added to my MCA award (Mobile Cen¬ 
tury Award) including BV1US. 

Recently 1 was able to take a polar dia¬ 
gram (Fig. 6) by rotating the car while 
getting readings from a station about 60 
miles away on 15 metres (presumably 
ground wave). 

I was quite surprised to see how direc¬ 
tional the car still was despite mv efforts 
to put the antenna as nearly centrally as 
possible in a convertible. 

I have not mentioned the vertical posi- 



Flg. 4. Pattern of the antenna in position two 
in Fig. 3. 


AUGUST 1967 


57 
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6 METER TRANSCEIVER 



SWAN 250 $325 


PREPAID IK USA 


iiiiiiiiiintiiiiitnintitiiiiiiitmitiiiiiHiiiiittiMtiMiiitiHiiiiiiiiimmi 

free i 


LIST 

$42.50 



SHURE 444 j 

SSB MICROPHONE WITH j 
EVERY SWAN TRANSCEIVER! 

iniitiniiiiuiimiiiniiiiiiiiiiiiiitiiiiiiiiiiiiiiiiittiitiiiiiiiiiiiiiiiiiiiiii 



SWAN 500 $495 


PREPAID IK USA 


IN STOCK AT 



QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 






Fig. 5. Antenna mounted in the convertible. 



Fig. 6. Directional pattern of the antenna as 
mounted In Fig. 5. 


tion oi the antenna so far. In the first two 
examples, the antenna was mounted at roof 
level and in the second case as high as 
possible bearing in mind that there is no 
Fixed roof. 

Many people fix their antennas to the 
bumper. But I believe that the higher the 
antenna is placed, provided a good massive 
metal base is under it, the better. 

No claim is made that this polar diagram 
is conclusive, since, in my opinion, far more 
experimentation is needed and this polar 
diagram is based on one test only. 

I hope that this discussion will stimulate 
interest in mobile antennas and their posi¬ 
tioning from the efficiency rather than the 
aesthetic point of view. 

. . . G3BID 
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You work whew the aelion Frwhen you're in 2-Way Mobile Radio 
Servicing—with police, airline creu^ fire fighters, ;md other mo¬ 
bile radio users. Many, like CIE-graduate Ed Dulaney (above), 
own their own mobile radio businesses. Says Dulaney, “My CIE 
electronics course was the best investment I ever made. GIF, de* 
serves full credit for greatly expanding my technical background. 
I am much better off financially and really enjoy my work." 




You earn a man's pay as a Broadcast Engineer, putting glamorous 
radio and I V entertainers on the air, covering sports events and 
big news developments. “Now I am a Broadcast Engineer." wrote 
Don Fosco after taking a CIE course, “and earn $150 more a 
month.” Once you get your FCC License and some broadcast 
experience under your belt, you can earn $185 to $215 a week at 
big city stations, (Photo above posed by models.) 


Want a real man’s j ob and pay? 
Your best bet today is Electronics! 


Electronics is a great life for a man! 

And breaking in is easier than you think. 

Here’s how you can prepare right at home. 

What does a real man want from his job? 

A man's pay, for one thing. Money enough to raise a family 
comfortably., .take some exciting vacation trips... send the 
kids to college. 

But you want a man's satisfaction on the job, too. You don't 
want to be just a workhorse harnessed to routine chores. Nor 
do you want to sit behind a desk and push a pencil all day. 
You want the feeling of doing something important—of being 
needed. Of having dozens, maybe even thousands, of people 
depend on you and how well you do your job. 

Offers High Pay and Excitement 

For that kind of satisfaction—a real man's job and a man- 
sized pay check to go with it—your best bet today is elec¬ 
tronics This booming field really separates the men from 
the boys, livery year more good jobs open up, and there just 
aren't enough good men to fill them. The unprepared don't 
stand a chance. But the fellow' who takes the trouble to learn 
what it's all about can write his own ticket. 

For instance, how would you like to meet with top political 
leaders and sports celebrities—put glamorous radio and TV 
stars on the air? As a Broadcast Engineer you'll be an “in¬ 
sider" in the exciting worlds of show business, sports and 
news reporting. 

Or how about getting out "where the action is'—working 
with your local police, firemen, airline crews, etc.? You can, 
by getting into 2-Way Mobile Radio Servicing. It pays con¬ 
siderably better than fixing television sets because you hold a 
Government FCC (Federal Communications Commission) 
License. You can even become your own boss—start your 
own service shop—come and go as you please. 

How to Become “The Man in Demand” 

And these are just a few of the many golden opportunities in 
the great wide world of electronics today. Computers., .elec- 

I f Cleveland instit ut e of Electronicfl 

I C 1776 E. 17th St..Dept. St - 14, Cleveland,Ohio 44114 


ironic automation,,, electronically guided spacecraft.... the 
w hole world is going electronic. And the man needed to keep 
It all running, the electronics expert, will be “king." 

Breaking into electronics does call for some training. But 
you needn’t quit your job or turn vour life upside down to get 
it. You won’t even have to set fool in a classroom. OF can 
teach you electronics right at home...in your spare time. 

Over the past 30 years we have developed special home 
study methods that take the mystery out of electronics...even 
for men who Ye had trouble with other studies. Your instruc¬ 
tor, an expert in electronics, will give you all the personal 
help you need. 

Send for 2 Free Books 

We offer two free books that tell all about career opportu¬ 
nities in Electronics, and how to prepare for them without 
previous training. lust fill out and mail the coupon below. No 
obligation. And the books may open the door to an exciting 
and rewarding life in electronics...doing a man’s job and earn¬ 
ing a man's pay. If coupon is missing, write to address below. 


ENROLL UNDER NEW G.I. BILL 

All CIE courses are available under the new G.I. Bill. If 
you served on active duty since January 31, 1955. or are in 
service now, check box in coupon for G J. Bill information 


Cleveland Institute of Electronics 

1776 E,17th St„ Cleveland. Ohio 44114 

l 

Please send me without cost or obligation: [ 

1* Your 40-page book "How To Succeed In Electronics" de* 
scribing the job opportunities in Electronics today, and 
how your courses can prepare me for them, 

2* Your book on "How To Get A Commercial! FCC Li¬ 
cense," 

Niirne^. _ _______ __Age_. 

(Please Print) 

Address _ | 

City - -State-_ __ Zip — - J 

! L Check here for G.L Bill information ^ I 

| Accredited Member National Home Study Council ST-14 j 
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Ge#rge Cousins VEITS 
Box 18, R R 2 

Lower Sackville, Nova Scoiia 
Canada 

Beginners Beam for 10 Meters 

The ten meter openings are going to be better this winter 
than they were last—this simple, low-cost four element 
beam will increase the effectiveness of your signal. 


With the steady improvement in 10 meter 
propagation conditions* it looks like DX pros¬ 
pects will be pretty bright by the winter of 
1967/68, and many old-timers will be dusting 
off their beams and looking forward to a 
return of the “good old days”. However, 
there are a great many newcomers to the 
ranks of ham radio who are inexperienced 
on this band, and tliis article is really in¬ 
tended for them. 

Most people will argue that the power 
output of the rig is the least important fac- 



The antennas at VEITS—the four-element ten-meter 
beam is on top with homebrew 15 and 20 meter 
beams on the bottom. The tower is also home built. 


tor in 10 meter DX operation. Naturally a 
kilowatt will make a big noise, but a 100- 
200 watt rig will make just as much noise 
if it’s hooked onto a good antenna. The size 
and weight of 10 meter beams are well w ithin 
reason for even the most crowded back 
yard or roof-top. 

1'he beam described here is ideal, es¬ 
pecially for the newcomer, as it combines 
light weight, standard components, very sim¬ 
ple construction, and of course, low cost. 
Despite the simplicity, the gain will lie 7 to 
8 dB for the three-element version, and 
around 9 or 10 dB for the four element one. 
For the small extra cost and work involved, 
the four element version is much to be pre¬ 
ferred. The front-to-back ratio will also be 
better, and the extra gain is worthwhile. 

Depending upon your operating preferen¬ 
ces, the length of the elements should be 
decided by reference to the standard formu¬ 
lae: 


Driven element length 


473 

Freq MHz 


Reflector length = 


501 

Freq. MHz 


Director length (both) 


450 

Freq. MHz 


Since the elements are adjustable, the 
exact lengths are easy to come by. If the 
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Fig. I. Alternate methods for mounting the beam elements on the boom. 


material is purchased new, choose rigid 
aluminum tubing 1" and %" in diameter (or 
similar relationships in size) so that the cen¬ 
ter sections can be made of the larger lull¬ 
ing with the smaller tubing inserted into the 
ends to form the adjustable sections. 1 or a 
4-element beam, you'll need four lengths of 
the larger size, and three lengths of the 
smaller. This is assuming you get 12-13 foot 
lengths which are pretty well standard. The 
three lengths of smaller tubing can be cut 
into four foot pieces for the end sections, 
with a little left over. If cost is a prime lac- 
tor, you can use old booms from defunct 
TV antennae as I did. I scrounged a bunch 
of these from a local service shop, took off 
all the elements and assorted junk, and ended 
up with excellent material for the beam ele¬ 
ments. 

Without doubt, the best material for the 
boom is old reliable irrigation tubing. The 
2" diameter stuff is fine, in a 20 foot length. 
This gives reasonably wide element spacing. 
As a matter of fact, a 5-element beam can 
be mounted on such a boom if you wish, but 
l happen to prefer the wider spacing. Steel 
TV masting is another common material 
which can be used for the boom, but it is 
quite a bit heavier and you may have to 
couple sections together to make up the re¬ 


quired length. 

Several methods can he used to mount 
the elements on the boom, as shown in 
Fig, l, Tu both cases, standard automobile 
mn filer clamps are used to fasten the ele¬ 
ment support plates to the boom. Make sure 
the clamps are given a couple of coats of 
rust-proofing first. By using the fiat plates, 
the elements can be laid across the long di- 


REFLECTOR 

ir-e" 


DRIVEN 

ELEMENT 


DIRECTOR 
NO. I 

15*10“ 


DIRECTOR 
NO-2 



BOOM 


J 


L 




■ 5-0 J 


8-0 


Fig. 2. Physical layout of the four-element ten-meter 
beam. Dimensions given are for approximately 28*4 
MHz. 
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BUT ENDS OF 

H05E CLAMP 

|- 

Fig. 3. Construction of a typical element, showing 
the adjustable end sections. 

mension of the plate and fastened with small 
U-bolts. On my own model I used angle 
iron instead and fastened the elements onto 
I lie iron with stainless steel bolts. Be sure 
you use nothing but rust-proof hardware on 
the beam. There isn't much required, and 
the small cost is well worthwhile if and when 
you try to take it apart again. 

Fig. 2 shows the arrangement of the ele¬ 
ments on the boom and the spacings used. 
Antenna handbooks give all sorts of opinions 
on which spacing is best, and why, but as 
a general rule the optimum spacing should 
be 0.2, 0.2 and 0.25 wavelength, reading 
from the reflector to the second director. I 
modified this a bit in an effort to get a higher 
front-to-back ratio, so feel free to change the 
spacing if you wish. 

Fig. 3 shows a typical element and how 
it is put together. Simple. All you need is a 
hacksaw, a screwdriver and two hose clamps 
per element. Depending upon how the tubing 
fits, you may need small shims to tighten up 
the joints. Incidentally, if aluminum tubing 
is not readily available, look up the nearest 
electrical contractor and his stock of thin 
wall conduit, either steel or aluminum. This 
comes in all diameters, but unfortunately the 
standard length is only 10 feet, so your total 
requirements will be a little different. 

The boom-to-mast clamping arrangement 
shown in Fig. 4 is probably in its simplest 
possible form. Two pieces of flat steel or iron 
and four muffler clamps—with a couple of 
coats of paint—will do the job very nicely. 

With the whole beam assembled, the last 
problem is tuning. Since the majority of rigs 
today use coaxial outputs, the easiest method 
ol feeding the antenna is with 52 ohm coax 


LAWEft TUBING 






ia* TO 24 - 



BOOM 


GAMMA ROD 


/Aft. CAPACITOR 
m PLASTIC DISH 


DRIVEN ELEMENT 




52 jl COAX 


Fig. 4. Gamma match details for the four-element 
ten-meter beam. 


and a gamma match, i his is diagrammed in 
Fig. 5 and uses a small variable capacitor 
mounted in a plastic refrigerator dish or simi¬ 
lar weatherproof container. Use a fairly wide¬ 
spaced capacitor, not because of power han¬ 
dling requirements, but to prevent oxidation 
from shorting out the plates. The gamma 
rod is tapped onto the driven element at a 
trial position and the SWR is measured on 
the transmission line. Use as little power as 
possible for this adjustment procedure in 
order to reduce QRM. Carefully rotate the 
capacitor through its range and try to re¬ 
duce the SWR as close to 1:1 as possible. It 
may be necessary to change the position of 
the tap several times, but usually the capa¬ 
citor will do the trick after one or two trials. 
For this procedure the beam should be 
mounted reasonably well off the ground and 
away from trees, guy wires, etc. The ideal 
place for it is on top of your tower, but this 
may not be possible. The procedure will be 
infinitely easier if you can persuade someone 
to turn the capacitor while you watch the 
SWR meter and die resonance of the final in 
the rig. It changes considerably while all this 
is going on, so make sure you check it often, 
Actually, if you gel i I le SWR down under 
1.5 you can be pretty happy with it. It is 
debatable whether or not the extra effort 
of getting down to 1:1 is worthwhile. 

The last problem is tuning the elements 
for best forward gain-or best F/B ratio. The 
two factors don’t go hand-in-hand. Several 
methods can be used, all of which involve 
test dipoles, field strength meters, signals 
which stay steady enough to make adjust¬ 
ments and of course, the “friendly amateur” 
“a few miles away who will dutifully do just 
what you want him to—baloney! If you figure 
out your dimensions properly by formulae, 
measure the lengths exactly, and get the 
gamma match adjusted, you are very likely 
going to get just as much out of the antenna 
as if you spend a month fooling with it. It’s 
your choice—the methods are detailed in the 
various handbooks. Personally I don’t think 
it’s worth the effort. 

The tower and rotating system are up to 
the individual. However, the light weight 
construction should allow the use of a TV 
type tower and rotator. This beam will give 
the low or medium power operator many 
hours of fine contacts and provides a kilowatt 
type signal at a small fraction of the cost. 
Welcome to 10 meters. 

. . . VEITG 
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‘THE HAM’S HEAVEN” 


CRABTREE’S ELECTRONICS 

PRESENTS 



GALAXY Vhm 2 

5 BAND TRANSCEIVER 








NEW 


400 Watts Power 




6 WAYS BETTER 




STILL ONLY $420 


WE WANT YOUR BUSINESS 


And we are prepared to offer King- 
Size trade-in allowances on your 



present gear. Also, we will give you 
a quote on any package combina¬ 
tion you are looking for. The pack* 
age price in this ad applies to both 
cash and charge orders. 


Crabtree's Electronics 
Phone 214—748-5361 


WRITE or CALL For Quotes or 
Trade-in Allowances 



• MONEY SAVING PACKAGE 


(DELUXE MOBILE) Reg. Price 

Galaxy V Mark 2 . $420.00 

DC35 X2V DC Supply . 99.95 

CAL35 Calibrator ... . 19.95 

MMB Mobil Mount. 7.95 

DELUXE Ball Mount and Spring 

with 25' RG5S and connector 16.20 


WEBSTER WMWDMast and Top Section 

plus KW Coils 75 thru 10 .. . 49.45 

TURNER 350C Mike and Connect ... 8.25 

Mobil Log Book . .50 



CRABTREE'S ELECTRONICS 

2608 Ross Ave., Dallas, Texas 75201 ) 

Please ship me the following: 

□ Mobile Package — $549 I 

□ Galaxy V Mark 2 — $420 j 

□ Free 1967 Catalog with credit form j 

□ Check or Money Order attached | 


NAME_ 

ADDRESS 
CITY_ 


CALI 


STATE 

ZIP- 


I 
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GET THE ENTIRE BEND-BOTH CW AND 
PHONE WITH ONE TUNING ADJUSTMENT! 

10-15-20-40 METERS 

Only from HUSTLER will you receive the 
mechanical and electrical performance you want 
in a 4 Rand Trap Vertical. Make the com¬ 
parison and see for yourself. 

Look what you get with Hustler! 

• Individually and precisely tuned traps! 

• Lowest SWR and Widest Band width! 

• Outstanding mechanical construction! 

• Heavy gauge heat treated aluminum! 

• Stainless and cadimum plated steel parts! 

• Base impedance nominal 52 ohms! 

• WHOLE BAND OPERATION WITHOUT 
READJUSTMENT! 

• FOR 75-80 METER OPERATION ADD HUSTLER MOBILE RM 75 
OR RM 75S RESONATOR ON TOP OF 4BTV. BAND WIDTH 60 TO 
100 KC ... UNDER 2 TO 1 SWR 


MODEL 4BTV 
$32.98 


FIXED STATION 
TRAP VERTICAL 

ANTENNAS 


NEW-TRONICS corp. / 



See your 
distributor or 
write for 
new catalog 


3455 Vega Avenue 
Cleveland, Ohio 44113 






































Paul Dodson K5IRP 
1326 Parr 
Amarillo, Texas 


Simplified Printed Circuits 


Current interest in transistorized construc¬ 
tion projects is nigh; prices of many types 
of transistors are much lower than equival¬ 
ent tubes. Many of the current construction 
articles include a printed circuit layout and 
this makes tilings more interesting and much 
easier, 

I have etched several of these circuits with 
success and have even done the layout my¬ 
self on a few of them. I use the photograph¬ 
ic method, as it is much easier and one can 
produce several circuits from one negative 
if necessary (for club projects and such). 

First, you need the photo-sensitive (pre¬ 
sensitized) copper-clad boards, I use one¬ 
sided glass base, obtained from B-A" for 
about 75c each in the 3" x 6' size. They 
come in light-tight packages, so don’t expose 
them to flourescent lights or direct sunlight; 
low wattage incandescent bulbs can be used 
to work by. You will also need a contact¬ 
printing frame, which is nothing more than 
a sheet of glass placed over a flat sheet of 
foam rubber and can be as fancy or plain 
as you wish. Just be sure the negative is 
absolutely flat when put it in the frame; use 
clamps or weight on edges of glass. The 
board to be etched is placed face up on (he 
foam rubber, the negative is placed on top 
of the board, and the whole works is ex¬ 
posed. For exposure lamps I use a couple of 
R40 sun lamps in a Kodak bracket and ex¬ 
pose for 16 minutes. 

I he negatives I use are paper negatives 
produced on a Verifax copying machine. 
These are the Fine Line one time matrices; 
use a soft, damp sponge to remove any color 
from the white areas. Careful, don’t scratch! 
If you know of a printing shop using offset 
printing you can probably get them to shoot 
a whole batch for a couple of bucks or so. 
These will be film negatives and will require 
about a third less exposure than the Veri¬ 
fax Negatives. 

*BLirstein-Appleby, 1012 McGee Street, Kansas City, 
Missouri 64106* 


After the exposure, the board is placed 
face up in an aluminum pan or dish and 
trichlorethylene is gently poured into the 
container so as to cover the board. Do not 
disturb the copper surface; at this stage it 
is very soft. Rock the container gently for 
a minute or so, then carefully remove and let 
dry. Drying only takes about 30 seconds, so 
don’t blow or heat, just let it air dry. When 
completely dry, place the board face up in 
a plastic container, such as the larger ones 
that disc capacitors come in. Gently flow 
ferrous chloride solution into the container 
and start etching, This takes from 20 minutes 
to an hour, depending upon the tempera¬ 
ture of the solution. I use an old hair dryer 
a couple of inches above the surface of the 
solution to speed things up a bit. Check on 
the etching frequently and when the un¬ 
wanted parts of the copper are completely 
etched away, drain and wash in running 
water for a couple of minutes. 

These chemicals are perfactly safe, just 
don’t spill any ferrous chloride because it 
stains quite badly. Dump it carefully and 
flush with plenty of water. Trichlorethylene 
was obtained from a local chemical com¬ 
pany ($1.00 a gallon) and tire ferrous chlo¬ 
ride was scrounged from a local photo-en¬ 
graver. 

In making the originals I use pen and ink 
and Chart-Fak tapes. The Chart-Pak tapes 
are rolls of black paper tape in various 
widths and are available from most office 
supply houses. The dots and connectors are 
usually furnished with the board kits. These 
are gummed on the reverse side and save a 
lot of time-consuming hand-drawn circuits. 

To date, 1 have etched the Multical (live 
at a time), the Two-Tone Test Oscillator, 
Regulated Power Supply, Grid Dip Oscilla¬ 
tor, FET Voltmeter, 6 Meter Converter and 
several others in fine shape. Why not get a 
fist full of inexpensive transistors and have 
a ball with etched circuitry? 

j ... K5IRP 
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Jim Fisk WIDTY 

RFD I, Box 138 

Rtndge, New Hampshire 03461 


Designing Transistor Oscillators 


If you have been having trouble with transistor oscillators, 
this article will show you how to design them to meet your 
requirements. Five brand new nomographs eliminate most 
of the math. 


Of all the electronic circuits that the ham 
must analyze, design, construct and use, os¬ 
cillators are apt to give him the most trouble. 
Although oscillators are basic requirements 
for any radio communications, they are prob¬ 
ably cussed at more and understood less than 
any other singular circuit. Actually, vacuum 
tube (and FET) oscillators are relatively 
easy to get going, and except for some ther¬ 
mal drift problems, are fairly simple to tame 
down. In vacuum tube circuits, you can hang 
just about any tuned circuit across the output, 
feed a little of the output energy back to the 
grid, and the thing will take off. It really 
doesn’t seem to matter a great deal what the 
tuned circuit values are so long as they are 
resonant at the desired frequency. It's this 
last statement that gets most oscillator build¬ 
ers into trouble. Even though in many cases 
it doesn’t seem to matter what the tuned- 
circuit values are, in almost every instance it 
does , and frequency stability, amplitude sta¬ 
bility, and power output can be improved by 
pursuing proper design. 

With the transistor oscillator, it’s a little 
different story; this is because the low value 
of input impedance associated with a transis¬ 
tor may seriously load the oscillator circuit 
if it is not properly designed. In fact, if 
the tuned circuit is not properly designed, 
chances are the circuit won’t oscillate at all. 
It is the purpose of this article to describe 
some of the more common transistor oscilla¬ 


tor circuits and to present a simplified me¬ 
thod for their design. 

Although all oscillator circuits consist of 
an active device such as a transistor, and 
some passive elements like capacitors and 
coils to store energy, there are actually two 
basic categories of oscillators, harmonic and 
relaxation. 

In the harmonic oscillator, energy always 
flows in one direction from the transistor to 
the tuned circuit , and tire frequency of oscil¬ 
lation is determined by the frequency char¬ 
acteristics of the feedback path. In t lie relaxa¬ 
tion oscillator the transistor acts like a large- 
signal switch wliich periodically turns on and 
cuts off the flow of dc power to the passive 
storage elements in the circuit; its frequency 
is determined by the charge and discharge 
time during the exchange of energy. This 
type of oscillator is normally characterized 
by a nonsinusoidal output, while the har¬ 
monic oscillator primarily produces a sine 
wave and is of major importance in all radio 
equipment. Only the harmonic oscillator wii 
be discussed in this article. 

Depending upon what frequency selection 
components are used in the circuit, the out¬ 
put waveform may or may not show in what 
way it was generated. One important char¬ 
acteristic of the harmonic oscillator is that 
the transistor is continually applying power 
to the tuned circuit; in the relaxation oscil¬ 
lator there is an interchange of energy in a 
discontinuous manner. 
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CAPACITOR CHARGES 


T\ CAPACITOR DISCHARGES THRU 
B ) INDUCTANCE. MAGNETIC FlEU? 

BUhLDS up. 


T\ COLLAPSING MAGNETIC FIELD 
C ) GENERATES A BACK EMF *HICH 
^ RECHARGES THE CA^CHW. 



CAPACITOR FULLY 
RECHARGED TO 
OPPOSTTE POLARITY 




CAPACITOR DISCHARGES. 
MAGNETIC FIELD 
BUILDS UP* 



COLLAPSING MAGNETIC 
FIELD GENERATES A SACK 
EMF WHICH RECHARGES 
THE CAPACITOR* 



Fig. I. Oscillatory action in a simple resonant LC circuit. 



Basic oscillator circuit 

Before we discuss transistor harmonic os¬ 
cillators in detail, let’s talk a little about the 
most simple oscillatory circuit of all, the 
straight-forward L-C circuit illustrated in Fig. 
1. If the capacitor in the tank circuit is 
initially charged with a battery (Fig. 1A), and 
then switched in parallel with an inductor 
(Fig. IB), it will discharge through the in¬ 
ductor. The capacitor doesn’t discharge in a 
single blue flash, but discharges quite slowly 
because the inductor tends to oppose any 
change in current through it. As the capacitor 
starts to discharge, the current in the induc¬ 
tor slowly increases and a magnetic field 
builds up around the coil. When the capaci¬ 
tor is fully discharged, the magnetic field 
surrounding the inductor starts to collapse 
and as it collapses, it generates a current 
equal in magnitude to the original discharge 
current, but of opposite polarity (Fig. 1C); 
when the field around the coil is completely 
collapsed, the capacitor is recharged to the 
opposite polarity (Fig. ID). However, as soon 
as the capacitor is recharged, it again seeks 
equilibrium and discharges through the in¬ 
ductor (Fig. IE); the magnetic field builds 
up, and when the capacitor is completely 
discharged, the field collapses, recharging 
the capacitor to its original polarity (Fig. 1G). 

This action happens over and over again, 
with the capacitor and inductor exchanging 


electrical energy. If there were no losses, 
this circuit would continue to oscillate back 
and forth as Jong as the coil and capacitor 
were connected in parallel. However, in prac¬ 
tical circuits, the coil exhibits a certain 
amount of resistance and the capacitor doesn't 
quite regain a complete recharge on each 
succeeding cycle. The result is that the oscil- 



Fig. 2. Idealized waveforms for various operating 
conditions in harmonic oscillators. 
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Fig. 3. All harmonic oscillators consist of an am¬ 
plifier and a frequency-selective feedback network as 
shown in A. In the popular Colpitts and Hartley 
circuits, tho feedback network consists of three 
reactances, X a , Xu, and Xr as shown in B. 

lations slowly decline in magnitude as illus¬ 
trated in Fig. 2B. To maintain oscillations, a 
small amount of energy must be added to 
the circuit once each cycle as illustrated in 
Fig. 2C. It is here that the transistor or 
vacuum tube must be used, to provide the 
little kick of energy once each cycle. 

This little kick of energy is a lot more com¬ 
plex than it would appear at first glance. 
First of all, it must be just large enough to 
overcome the inherent losses of die circuit; 
and second, it must occur at just the right 
time. 1 1 the boost does not occur at precisely 
the right time, it will either do nothing at 
all, or it will result in the rapid demise of 
oscillations as shown in Fig. 2D. 

Actually, any oscillator may be represented 
by an amplifier and a frequency selective 
feedback path similar to that of Fig. 3A; by 
looking at this block diagram for a moment, 
we can see exactly what the requirements 
are for oscillation. First of all, we know that 
the amount of energy contributed by the 
amplifier to the tuned circuit must be exactly 
equal to the energy lost through circuit re¬ 
sistance. In other words, we want an output 
that is exactly equal to the input; the total 
gain through the amplifier and frequency se¬ 
lective feedback network must be equal to 
one or unity. 

68 


The other requirement for oscillation is 
that the kick must occur at just the right 
time. This is not really so difficult to do once 
we sit down and think about it—all we are 
saying is that the kick furnished by the am¬ 
plifier must be in phase with the oscillator 
ouput. Since there is a 180* phase shift 
through the transistor from base to collector, 
the tuned feedback circuit must provide an¬ 
other 180° phase shift so that the output 
signal appears in phase with the input. In 
summary then, to function as an oscillator, 
the amplifier and frequency selective net¬ 
work must exhibit a total gain of unity and a 
phase shift of zero (or 360) degrees. 

In the two most popular oscillator creuits, 
the Colpitts and Hartley, the frequency se¬ 
lective feedback path consists of three re¬ 
actances denoted as Xa, Xb and Xc in Fig. 
3B, In the Colpitts oscillator, Xa is an induc¬ 
tor and Xb and Xc are capacitors. In the 
Hartley circuit, Xa is a capacitor and Xb 
and Xc are inductors. 

Colpitts oscillator 

In the transistor version of the popular 
Colpitts oscillator in Fig. 4 and 5, capacitors 
Ci anti Ca form a resonant tank circuit with 
the inductance L. A small fraction of the 
current flowing in the tank circuit is fed 
back to the base of the transistor through 
Ca. All hough the oscillation frequency is de¬ 
termined primarily by the tank components 
Ci, Ca, and L, the transistor input impedance 
(hib) and output impedance (hob) affect it 



Fig. 4. The basic Colpitts oscillator. Bias resistors 
and power supplies have been left out for clarity. 
Since the input and output impedances of the 
transistor (Z( and Z,. respectively) load the tuned 
circuit, the circuit may be further simplified by re¬ 
placing the transistor with two resistors representing 
the loading. 
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A 0 C 

Fig, 5. Practical transistor Colpitts oscillators* The common-base connection is shown in A, the common- 
emitter in B and the common-collector in C. C3 is the unmarked capacitor connected to the [unction of 
Cl and C2. 




L 


slightly. The frequency of oscillation is given 
by 





Lob 


hlbCiCa 


where Ct is the equivalent capacitance of 
Ci anti Os in series: 



CiCa 


Ci T- C 


2 


Fortunately, the term (hot/hnCiCs) is us¬ 
ually quite small, and the frequency of oscil¬ 
lation may be simplified to 

1 0.157 

f ~ 2^- V LCt = V LC-r 

This formula is not difficult to work if you’re 
familiar with the slide rule, but its solution 
can be quite tedious if done by hand. The 
nomograph of Fig. 6 does all this work for 
you. tn fact, Fig. 6 may be used in any case 
where the resonant frequency of a tuned LC 
circuit must be determined. 

For more accurate results, the more com¬ 
plex equation including the term (hob/hibCi 
Cs) must be used. In solving this formula, 
the nomograph will not work. However, us¬ 
ually a slug-tuned coil is used in a practical 
circuit, so the oscillator may be adjusted to 
the correct frequency after the oscillator is 
constructed. 

Although predicting the frequency of os¬ 
cillation is important, it has been previously 
noted that just any combination of inductance 
and capacitance that is resonant at die de¬ 
sired frequency will not necessarily cause the 
circuit to act like an oscillator. From the 
diagram of Fig. 4 it can be seen that the 
portion of energy circulating in the tank cir¬ 
cuit which is fed back depends upon the 
size of Ci and Cs. To ensure that the oscil¬ 


lator will start and sustain oscillations when 
voltage is applied to the circuit, the common- 
emitter current gain (In*) must be greater 
than the ratio of Cs to Ci. 



where hr» is the value of forward current 
gain at the frequency of interest. 

Frequency stability 

In addition to these two requirements, 
there is one other important consideration 
when designing an oscillator—that of fre¬ 
quency stability. Frequency stability is ex¬ 
tremely complex because it varies with 
changes in temperature, power supplies, ex¬ 
ternal circuit components and circuit Q. In 
addition, frequency drift is a function of am¬ 
plification, and through amplification, of the 
collector voltage and emitter or base current. 
It is also a function oi the effective imped¬ 
ance of the tuned circuit, and that impedance 
is a function of the coupled loads reflected 
from the input and output loads of the tran¬ 
sistor-complex, to say the least. If frequency 
stability is of paramount importance, the first 
thing to do is to insure that only a small 
amount of power is taken from the tank cir¬ 
cuit. In most cases a good buffer amplifier 
will effectively isolate the oscillator from 
loading and load variations and eliminate 
many problems with drift 

i heoretically, the frequency stability of 
an oscillator is independent of the configu¬ 
ration in which the transistor is used. How¬ 
ever, degradation of circuit <,) by transistor 
loading and amplification variations must be 
identical; in practice this is difficult to 
achieve. This being the case, the best sta¬ 
bility can be expected for the circuit ar¬ 
rangement which provides the smallest load- 
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CAPACITY FREQUENCY INDUCTANCE 



the value of capacitance which will resonate at a given frequency with a given coil, or vise versa. A 
ruler is laid across the two known quantities and the third may be easily found. In the case illustrated, 
42 /tH resonates at 3.5 MHi with a 50 pF capacitor. 


ing and the smallest variation in gain. The 
common-base circuit has reduced stability 
because of the large input signal power re¬ 
quired by the emitter and because of the 
transistor’s reduced power gain when con- 
pared to the common-emitter configuration. 

The selection of a configuration between 
the common-emitter (CE) form and the com¬ 
mon-collector (OC) or emitter-follower con¬ 
figuration is much more difficult. The power 
gain of a CC amplifier is much smaller than 
the CE, but the uniformity of both in load¬ 


ing and gain are much better; consequently, 
selection between the two can be rather 
difficult. If the common-emitter circuit is 
properly designed, it can provide an excel¬ 
lent high stability oscillator; otherwise, the 
emit ter-follower circuit often gives i lie most 
stable arrangement. This is borne out by the 
large number of Clapp and Q-multipUer type 
emitter-follower oscillators. The improved 
drift characteristics in both cases is a result 
of the reduced and uniform loading of the 
transistor on t he timed circuit and more uni- 
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form gain. 

Temperature variations which result in 
frequency drift may be largely neutralized 
by propei biasing techniques or by using 
temperature sensitive capacitors in the tank 
circuit. Although the design of bias networks 
is beyond scope of this article, there have 
been several excellent articles and books 
written on the subject. 1 ' 2 Essentially, the 
bias resistors must be chosen so that the 
operating point remains relatively fixed with 
changes in the outside environment. This 
may often he done economically by using 
temperature-sensitive resistors; the tempera¬ 
ture dependence necessary to stabilize the 
frequency may be determined quite easily. 

A variable resistance is simply inserted into 
the circuit in place of the tempera! ure-sensi- 
tive element. Then the circuit is exposed to 
the projected temperature range and this 
resistance is varied to keep the frequency 
constant. The temperature dependence of the 
temperature-sensitive resistor is then selected 
to match the measured temperature curve, 
J’his resistance may not necessarily keep the 
bias point constant, but it will change in such 
a way that it maintains a constant frequency 
of oscillation, compensating for more than 
one fluctuation in the circuit as a function 
of temperature. 

A temperature sensitive capacitor in the 
tank circuit may be selected by the same 
technique—a variable capacitor is placed 
across the tank and adjusted for constant 
frequency output at the temperature ex¬ 
tremes. The compensating capacitor should 
be chosen to follow the same curve. 

Although temperature considerations and 
circuit loading are both very important to 
frequency stability, low drift is primarily de¬ 
pendent upon the Q of the tank circuit. All 
other things being equal, the higher Q cir¬ 
cuit always results in lower drift. When the 
effects of temperature and circuit loading 
are neglected, the percent of drift is a direct 
function of Q as shown in Fig. 7. With pro¬ 
per temperature compensation and very light 
loading, the frequency stability' obtained in a 
practical circuit will very closely approach 
this curve. 

In addition, the tank L/C ratio should 
be low; this results in a larger value of 
capacitance in the tank circuit to filter out 
harmonics which tend toward frequency in¬ 
stability. Also, the self-resonant frequency of 
the inductors and capacitors in the tank cir¬ 
cuit should be at least ten times the operat- 



Fig. 7. The affect of tuned-circuit Q on frequency 
drift in an oscillator. For maximum frequency sta¬ 
bility in a practical circuit, the Q should be as 
high as possible, 

ing frequency of the oscillator, and where 
possible, even larger. Otherwise, the internal 
parasitic parameters of these tank components 
will seriously degrade oscillator performance 
to the point that stability will be unsatisfac¬ 
tory. 

Colpitts oscillator design 

Since frequency stability is usually the 
first consideration, circuit Q is a good place 
to start the design of a transistor oscillator. 
From the graph of Fig. 7, you can choose 
a value of Q that is compatible with prac¬ 
tical components and will provide the fre¬ 
quency stability required. With this value of 
Q in mind, the frequency of operation and 
the desired impedance of the tuned circuit 
at resonance, the correct value of tank capaci¬ 
tance may be found from 

& 

c- Q 

“ 2wfZ 

Again, the math in this formula, although not 
completely formidable, is inconvenient, so 
the nomograph of Fig. 8 was prepared to 
give you an almost instant answer; the nomo¬ 
graph has die added advantage that you 
can quickly check die effect of various values 
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FREQUENCY PIVOT 



Fig. 8. Nomograph to determine the required tuned- 
load impedance are known. First the frequency of 
line is then drawn from the cross-over point on the 
to find the necessary tuned-circuit capacitance. In 
5000-ohm load impedance and circuit Q of 100 req 
oscillator design, this nomograph may also be used 
vacuum tube. 

of tank capacitance. 

For example, let’s assume that you want 
to build an oscillator at 9 MHz with a cir¬ 
cuit Q of 100; the load impedance is chosen 
to be 5000 ohms. From the nomograph, plot 
a straight line between 9 MHz on the fre¬ 
quency scale and 5k on the load impedance 
scale; note where this plot crosses the pivot 


circuit capacitance when frequency, circuit Cj) and 
operation and load impedance are plotted. A straight 
pivot line through the required value of circuit Q 
the example illustrated, a 9 MHi oscillator with a 
uires a 355 pF capacitor. In addition to its use in 
when designing rf and if amplifiers, transistor or 

line. Now plot a line between the cross-over 
point on the pivot line and 100 on the Q 
scale to find the required value of capaci¬ 
tance; in this case about 355 p i'. To find 
the value of inductance that resonates with 
355 pF at 9 MHz, use the nomograph of 
Fig. 6. 

Before we can go any further, we must 
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required collector-emifter capacitor In a transistor Colpitis oscillator 
(hfa) and total tuned-circuit capacitance (Cr) Is known. In this case, 
and total tuned-circuit capacitance of 355 pF requires a collector-emitter 


Fig, 9* Nomograph to find th 
when the forward current gain 
forward current gain of 20 
capacitor of 375 pF. 

determine the impedance of the tuned circuit 
at resonance. For maximum power again, the 
tank impedance should he equal to the tran¬ 
sistor output impedance; this may be found 
from 

VcE^ VcE* 

z =ip r or -i — 

where P» is the output power, Vce is the 
voltage between collector and emitter, and 
Ic is the collector current. In practice a value 
in the range from 1500 to 5000 ohms is 


usually used. 

The onlv other consideration is what tran- 
sistor to use. Theoretically, the oscillator 
transistor only requires a gain of one or 
unity, but in practical circuits the gain must 
be greater than unity because if it were not, 
aging of the components would eventually 
result in discontinuance of the desired wave¬ 
form because of gain reduction. The mini¬ 
mum excess gain that will assure starting is 
usually about 50 to 100 percent for ordinary 
circuits. When the gain is greater than one. 
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more signal is fed back than was originally 
present, and a buildup in signal level re¬ 
sults; however, this increased signal will 
always be limited by the inherent nonlineari¬ 
ties in the transistor. These non'! nearities 
will result in some distortion of the output 
waveform, but in good oscillator design the 
distortion should be very slight. 

Now that we have all the information we 
need, we can design a Colpitts oscillator for 
any frequency we desire. Perhaps the best 
approach at this point is to lay out a “recipe" 
that will provide us with the desired re¬ 
sults: 

X, Choose a transistor that has an fr seve¬ 
ral times greater than the frequency of 
operation; it should have a value of for¬ 
ward current gain (hu) of at least 5 at 
the frequency of oscillation. 

2. Design a bias network which wi! result 
in the desired operating conditions. Use 
the manufacturers recommended operating 
point. 

3. With the operating frequency, desired 
load impedance and required circuit Q in 
mind, find the proper value of tank ca¬ 
pacitance from the nomograph in Fig. 8. 

4. I he total tank capacitance (Ct) found 
in step 3 is equa 1 to the equivalent capaci¬ 
tance of Ci and Ca in series. These capaci¬ 
tors must have a ratio that satisfies the 
equation h*» > Cs/Ci. Since the forward 
current gain of the transistor should be 
about five times greater than that required 
for oscillation, this condition is satisfied if 
we use a starting value of In, in choosing 
Ci and Ca. The starting value of hr t is 
simply found by using % of the actual 
transistor hi. in our calculations. This will 
ensure an adequate margin of safety in 
our design. 

When the total capacitance (Or) and start¬ 
ing hf* are known, the value of the co lec¬ 
tor-emitter capacitor (Ci) may be found 
from the nomograph of Fig. 9, Then the 
required value of emitter-base capacitance 
(C=) may be calculated by multiplying Ci 
by the starting hi., 

5. From the nomograph of Fig. 6 choose 
a value of inductance that will resonate 
with the total capacitance at the desired 
operating frequency. 

! his recipe may seem to be a little com¬ 
plex at first, but as soon as you use it, you 
will find that it is really pretty simple; all 
ihe drudgery is removed by the three nomo¬ 
graphs. 


To illustrate the use of the Colpitts’ recipe, 
let’s design an oscillator for 9 MHz with a 
2N9I8 transistor. At 10 MHz the 2N918 has 
a gain of about 20, so we can use this value 
at 9 MHz, A check with the manufacturer’s 
spec sheet shows that 1.5 mA collector cur¬ 
rent (Ic) and 7.5 volts collector-emitter volt¬ 
age (Vce) is a good operating point. A nine- 
volt power supply, a 1000-ohm emitter 
resistor, a 2200-ohm stabilization resistor and 
a 6800-ohm base-bias resistor will satisfy the 
biasing requirements (Fig. 10). The required 
load impedance can be found from Z — 
Vcb/Ic; in this case 7.5 volts/1.5 mA = 5000 
ohms. 

Choosing the value of circuit Q to be LOO, 
a load impedance of 5000 ohms and operat¬ 
ing frequency of 9 Ml (z, the total tank cir¬ 
cuit capacitance from the nomograph of Fig. 

8 is 355 pF. To insure starting, use Jo the 
value of ht. m finding tine values of the feed¬ 
back capacitors; since the value of hir in this 
case is 20, use a value of 4. From the nomo¬ 
graph of Fig. 9 the collector-emitter capaci¬ 
tor (Ci) is found to be 444 pF; use the next 
largest standard value, 470 pF. 

The emitter-base capacitor is found by mul¬ 
tiplying 444 pf by the starting hi«, 4: 

C» = hr*Ci - 4 X 444 = 1756 pF 

Here again use the next largest standard 
value, 1800 pF. 

Now that the feedback capacitors have 
been chosen, all that is left is the inductor. 
From the nomograph of Fig, 6, the value of 
inductance that will resonate with 355 pF at 

9 MHz is 0.84 ^H. This will be a little bit 
off because we used standard values of ca¬ 
pacitance, but if a slug-tuned coil is used, 
it will compensate for these larger values as 
well as the output capacitance of the tran¬ 
sistor and any stray capacitance introduced 



L * 0 64 uM 10-1/2 TURNS N0l 26 ON J.W.MILLER 
4600 SLUG-TUNED FORM. 


Fig. 10. Practical 9 MHz Colpitts oscillator de¬ 
signed with the procedure outlined in the text. 
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by wiring. 

The completed circuit is shown in Fig. 10. 
When this circuit was constructed on the 
bench, it started oscillating as soon as power 
was applied. The collector current was 2 mA 
and the collector to emitter voltage was 7 
volts—very close to the desired operating con¬ 
dition. The frequency could be tuned from 
8.7 to 11.6 MHz by tuning the slug-tuned 
coil. The output voltage, measured at the 
collector with a VTVM and rf probe, was 
4.4 volts peak to peak. 

Hartley oscillator 

The Hartley oscillator in Fig. 11 and 12 
differs from the Colpitts in that the capac¬ 
itors in the Colpitts circuit are replaced by 
two magnetic-coupled inductors in the Hart¬ 
ley configuration, and the inductor is re¬ 
placed by a capacitor. The behavior of the 
Hartley circuit differs in one significant way 
from that of the Colpitts; if the magnetic 
coupling between the two sections of the 
inductor is relatively high (it usually is). 



c 



Fig. 11. The basic Hartley oscillator without bias 
resistors and power supplies. The circuit may be 
further simplified as shown by substituting resistors 
Zi and Zr for circuit loading by the transistor. 



Fig. 13. The two-winding version of the Hartley 
oscillator. In this circuit the necessary phase re¬ 
versal is obtained by connecting the transformer as 
shown by the dots. 



Fig. 14. Another version of the two-winding Hart¬ 
ley oscillator. In this case, since the drive is applied 
to the emitter, no phase reversal is required and 
the transformer is connected as shown. 

then transformer action can be utilized to 
obtain the required current gain to the out¬ 
put of the circuit. Consequently, smaller 
values of Q-factor can be used or the tuned 
circuit without loss in circuit efficiency. 

In most cases the loading of the Hartley 
circuit is relatively unimportant as long as 
the coupling coefficient between the two 
windings on the inductor is high, I f the 
coupling coefficient is small, then the cir¬ 
culating current in the tank must be large 
compared to the load current (implying light 
loading) as is the case with the Colpitts 



a b c 

Fig. 12. Practical transistor Hartley oscillators. The common-base configuration is shown in A, the com¬ 
mon-emitter in B and the common-collector in C. 
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monic output than single transistor circuits. 

oscillator. 

Although the inductance in the Hartley 
circuit is usually a tapped coil, a trans¬ 
former with separate primary and feedback 
windings may be used. This particular ar¬ 
rangement allows an additional degree of 
flexibility in that it is possible to obtain 
the dc bias from l he collector supply or 
from a separate dc source. For higher power 


output and greater efficiency, the Hartley 
circuit may be readily modified for push-pull 
operation by providing center-tapped pri¬ 
mary and feedback windings on the trans¬ 
former. In Fig, 15 oscillating currents flow 
in the tank circuit formed by the winding 
Ll and the capacitor Ci. Winding Ls feeds 
back sufficient energy to the bases of the 
transistors to maintain oscillation. If the tran¬ 
sistors are operated in class B or C, sub¬ 
stantially greater efficiency and output power 
may be obtained than from the single tran¬ 
sistor version. 

Jn some respects the design of a Hartley 
oscillator closely follows that of the Col- 
pitts, but as you might expect, the tap point 
on the inductor is found in a somewhat dif¬ 
ferent manner. To insure that t he Hartley 
oscillator will start, the value of hr. must be 

^ Li + M 

“ > U + mT 

In tins case, like the Colpitts, the value of 
hr* used will be about 3s the actual hr* of 
the transistor at the operating frequency. 

Unfortunately, this forum'a contains the 
mutual inductance factor (M) which is de¬ 
pendent upon the coupling coefficient. And 



Fig. 16. The approximate coupling coefficient (k) of a single wound tapped coil as a function of the 
coil she. 
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Fig. 17. Graph for determining the tap point on the 
tor when the forward current gain (h^ e ) and coupling 

—the coupling coefficient is dependent upon 
the size of the coil and the tap point. Be¬ 
cause of all the inter-related dependencies, 
it's a little tough to come up with the proper 
tap point on the first try, but by approaching 
the middle from both ends, the graphs of 
Fig. 16 and 17 will simplify things. 

Once the total inductance is decided upon, 
the coil can be designed using conventional 
techniques. When the length and diameter of 
the coil are determined, the coefficient of 
coupling can be approximated from Fig. 16. 
With this value of coupling coefficient (k) 
and the starting value of hr*, the necessary 
turns ratio can be found from Fig. 17. Al¬ 
though both of these curves are approxima¬ 
tions, they will get you into the ball park 
with an operating unit; the oscillator can 
then be optimized for maximum efficiency 
and power output. 

With these points in mind, we can come 
up with recipe for the transistorized Hartley 
oscillator: 

1. Choose a transistor that has an hr sev- 


tuned-eircuit inductor in a transistor Hartley oscilla- 
coefficient (It] of the coif are known. 

eral times greater than the frequency of 
operation; it should have a value of for¬ 
ward current gain (hr*) of at least 5 at 
the frequency of oscillation. 

2. Design a bias network which will result 
in the desired operating conditions. Use 
the manufacturers recommended operat¬ 
ing point. 

3. With the operating frequency, desired 
load impedance and required circuit Q in 
mind, find the proper value of tank capac¬ 
itance from the nomograph in Fig. 8. 

4. From the nomograph of Fig. 6 choose 
a value of inductance that will resonate 
with the tank capacitance found in step 3 
at the desired operating frequency. 

5. Design an inductor that will fit the 
requirements of step 4; the inductance 
curves in the ARRL Handbook and the 
inductance nomograph in the Radio Hand¬ 
book 3 will eliminate some tedium here. 

6. When the length and diameter of the 
inductor are known, the length to diameter 
ratio may be calculated and the coupling 
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coefficient found from Fig. 16. 

7. The required turns ratio between I 
and La may be found from Fig. 1 7 by using 
the coefficient of coupling from step 6 
and the starting hr*. 

As with the Colpitts design, the best way 
to illustrate t he Hartley recipe is to go 
through a practical example for a Hartley 
oscillator with a 2N918 transistor at 9 MHz. 
Since the same transistor is being used, the 
bias network and total tank capacitance and 
inductance will be identical to the Colpitts 
oscillator we previously designed. In this 
case, however, we have to design the in¬ 
ductor before we can proceed. By scanning 
the data sheet, we find that 10& turns of 
number 26 enameled wire on a J. W. Miller 
4500 form will pretty closely put the target 
value of 0.84 midway in its range. Since 
the total length of the coil may be found 
by multiplying the wire diameter times the 
number of turns, and number 26 enameled 
wire is 0.017 inches in diameter (from the 
wire table in the ARRL Handbook), the 
length of the completed coil will be 10.5 x 
0.017 = 0.170 inches. 

The diameter of the Miller 4500 coil fonn 
is 0.260 inches, so the length to diameter 
ratio is 0.179/0.260 or 0.69. From the graph 
of Fig. 16 a 1/d ratio of 0.69 provides a 
coefficient of coupling of approximately 0.35. 
From Fig. 17 a 0.35 coefficient of coupling 
and starting hr* of 4 indicate a turns ratio 
between Li and La of 2.6. 

i his turns ratio and the total number of 
turns may be used to find the tap point on 
the inductor. To find the number of turns 
in La, simply add one to the turns ratio 
(which gives 3.6 in this case) and divide 
1 bis factor into the total number of turns. 
In this example L* = 10.5/3.6 = 2%, turns. 

+ 9V 



-■ 

L- 10-1/2 TURNS NO. 26 ON J.W. MILLER 4500 
slug-Tuned form, tar 2-3/4 turns . 
from a on On;' 

Fig. 18. Practical 9 MHi transistor Hartley oscil- 
ator designed with the procedure described in the 
text. 


Inductor Li is the rest of the coil—7& turns. 

The completed circuit is shown in Fig. 18. 
Like the Colpitts circuit, this oscillator took 
off as soon as the nine-volt supply was con¬ 
nected. The desired operating conditio? was 
very close to that required—Vc* of 7.2 volts 
and Ic equaled 1.8 mA. The output voltage, 
at the collector, was 3.8 volts peak to peak 
and the tuning range was almost identical 
to the Colpitts circuit previously constructed 
-8.6 to 11.5 MHz. 

Clapp oscillator 

Another popular oscillator circuit is the 
series-tuned Colpitts or Clapp circuit si town 
in Fig. 19. This circuit is especially useful 
to the amateur because in practice it is sus¬ 
ceptible to less drift. This is because the 
tuned-circuit capacitors Ci and Cs may be 
made so large that they swamp out the 
effects of element capacitance in the tran¬ 
sistor. The large values of capacitance a ho 
tend to minimize harmonics, further increas¬ 
ing frequency stability. 

No recipe for Clapp oscillator design will 
be given, because in practice die design very 
closely follows that of its parent, the Col¬ 
pitts. Usually the values of Ci and Cs are 
so large that the resonant frequency of the 
circuit is determined primar ly by the value 
of Cb. Since the capacitors Ci and Ca govern 
the amount of feedback, their ratio may 
be found by using the procedure outlined 
in step 4 of the Colpitts recipe. 3 he value 
of Ca may be found from the nomograph in 
Fig. 8, and die inductance, from Fig. 6. 

Since die Clapp oscillator is usually used 
in a VFO, capacitor C« is a variable. This 
is the tough part—to choose a combination 
of inductance and capacitance (C») that will 
cover the desired range. All hough this can 



Fig. 19. The transistor Clapp oscillator. Excellent 
frequency stability can be obtained with this circuit 
because the capacitors C* and C» may be made 
large enough to swamp out any capacitive effects 
of the transistor. 
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Fig. 20. A tuned-collector oscillator with a feed¬ 
back winding to the emitter. 

be given mathematically, the resulting for¬ 
mula is long and drawn out. * The best ap¬ 
proach is to design for the center of the 
required frequency range, and then juggle 
the values of L and Cs to exactly what you 
want. If you use a value of Cs which is 
slightly smaller than what your calculations 
call for, a padding capacitor can be placed 
in parallel with it to provide the necessary 
capacitance adjustments. 

Other oscillator circuits 

In addition to the Hartley and Colpitts 
circuits, there are obviously many different 
ways to satisfy the condition for oscillation. 
In the tuned-base tuned-collector oscillator 


-V C C 




Fig. 21. A tuned-base oscillator with feedback from 
the collector winding. A better impedance match 
to the base of the transistor may be obtained by 
using the tapped inductor as shown in B. 


for example, a series l.C combination is in¬ 
serted in both the base and collector leads, 
which together form the necessary resonant 
circuit. Fig. 20 shows an oscillator with the 
tank circuit connected between the collector 
and base with feedback taken oil the tank 
circuit by the in-phase feedback wind nig and 
applied to the emitter. 

In the circuit in Fig. 21, the tuned tank 
circuit is placed between the base and emit¬ 
ter (through ac ground) and out of phase 
feedback picked up from the collector wind¬ 
ing. In Fig. 21B a better impedance match 
to the base of the transistor is obtained by 
tapping down on the tuned-circuit induc¬ 
tance. 

Most of these simple circuits have one 
very serious disadvantage—the frequency of 
oscillation is very dependent upon the col¬ 
lector resistance of the transistor. There is 
some dependence on (he transistor character¬ 
istics in all oscillator circuits, but in the 
circuits of Fig. 20 and 21, the influence of 
the transistor predominates. 

Colpitts or Hartley? 

One of the big questions that invariably 
arises is what circuit to use in a specific 
application. In many cases the Clapp oscil¬ 
lator is chosen, particularly for VFO’s, be¬ 
cause in practice stability is somewhat easier 
to obtain. For other applications though, 
both the Hartley and Colpitts find favor. 
Between these two the choice is more diffi¬ 
cult. However, as a rule of thumb, the Hart¬ 
ley is more satisfactory at the lower fre¬ 
quencies, while the Colpitts works best in 
the high-frequency and VHF range. The 
reasons for this are quite complex, but they 
can be explained fairly simply with a couple 
of block diagrams. 

] u all transistor oscillators where the tuned 
circuit is connected between the collector 
and emitter, the feedback network may be 
represented by X., Xb and X c as shown in 
Fig. 22. Neglecting circuit losses, the only 
way that the voltage across Zi (the base 
input impedance) can be precisely 180° out 
of phase with Zi. (collector impedance) is 
for the reactance X* to be opposite from the 
reactances Xb and Xc and for X« to be equal 
to the sum of Xb and Xc. In the Colpitts 
oscillator Xb and X e are inductors and X. is 
a capacitor. When the circuit losses are 
neglected, at resonance the input impedance 
of the feedback network in Fig. 22A appears 
as an infinitely large resistance. 
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Fig. 22. The current flow in the feedback paths of 
the Colpitts and Hartley oscillators is shown in B 
and C. The general case is illustrated in A. 

However, in a practical circuit there is 
base loading, series resistance in the tank 
coil, loading due to power being coupled 
from the circuit and the impedance is not 
purely resistive. In a practical Colpitts oscil¬ 
lator for example, the feedback circuit would 
be represented as shown in Fig. 22B; Zl is 
the output impedance of the transistor, while 
Zi is the input impedance. In this circuit 
currents n and i= are not exactly the same 
magnitude or of opposite phase as in the 
ideal lossless circuit. The loading of the base 
circuit (Zi) causes die current L to lag the 
collector driving voltage across Zl by less 
than 90°; hence the base driving voltage lags 
the collector driving voltage by something 
less than 180°. 

On the other hand, in the Hartley circuit 
represented in Fig. 22C, the base loading 
causes the current is to lead the base driving 
current by less than 90° and therefore the 
base driving voltage leads the collector volt¬ 
age by less than 180°. 

In the Hartley oscillator the effect of cir¬ 
cuit losses and transit times are accumulative, 
but in the Colpitts circuit these effects tend 
to offset one another. The fact that the base 
driving voltage through the Colpitts feed¬ 
back circuit lags the collector voltage par- 



Fig. 23. Connecting a zener diode across the tank 
circuit of a Clapp oscillator to obtain output 
stability. 

daily compensates for the effects of transit 
lime. For this reason the Colpitts oscillator 
is somewhat superior lo the Hartley circuit 
at the high and very high frequencies. 

Oscillator requirements 

The requirements on any oscillator circuit 
are varied, but in addition to frequency sta¬ 
bility, there are several important character¬ 
istics which serve to specify the performance 
of any particular circuit. Perhaps most im¬ 
portant of these are amplitude stability, har¬ 
monic content, output power level, efficiency 
and noise output. 

Amplitude stability 

It is usually desirable for the output sig¬ 
nal to remain constant within certain limits 
as the transistor and other components age 
during operation. This is particularly a prob¬ 
lem with variable frequency oscillators, but 
fortunately the output may he stabilized in 
most cases by one of the techniques de¬ 
scribed below. Theoretical]) , the amplitude 
of the voltages and currents in an oscillator 
will become infinite unless some limiting 
action occurs somewhere in the circuit. The 
uonlinearities which will limit the amplitude 
of the output in a practical circuit are: 

1. Limitation of the available de voltage 
or current by the capability of the supply. 

2. Nonlinearities in the transistor. 

3. Nonlinearities in external loads. This is 
true because the external loads are often 
a function of voltage and current; above 
a certain amplitude their values change 
so that the condition for oscillation is no 
longer satisfied. 
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In any case, the amplitude of oscillation 
will build up until it is limited by one of 
these three basic limiting mechanisms. 

When the oscillator is designed for high 
efficiency and the output voltage nearly 
equals the supply voltage, variations in the 
supply will cause fluctuations in output pow¬ 
er. These fluctuations may be eliminated by 
stabilizing the supply voltage with a zener 
diode. 

Another technique which is slightly more 
sophisticated has been successfully applied 
to variable frequency oscillators (Fig. 23). 
Here the output is compared to a reference 
!iode and the difference fed back to the 
transistor. Whenever the ac voltage across 
the capacitor in tills Clapp oscillator exceeds 
a value determined by the variable resistor 
R3, the diode conducts a compensating base 
current and reduces the output amplitude. 

Harmonic content 

In many applications it is desirable to 
restrict the output power of the oscillator 
to one single frequency. In other cases har¬ 
monics are desirable for frequency multiply¬ 
ing. ! here are always certain nonlinearities 
in an oscillator circuit which give rise to 
signals as multiples of the fundamental. The 
harmonic content depends on many factors 
and is as difficult to control as is stability', 
but primarily it is dependent upon the non- 
linearities in the circuit and the filtering 
action of the tank capacitance. If very low 
distortion is desired, push-pull operation in 
a two-transistor oscillator may he advised. 
On the other hand, non linearities may be 
deliberately used to produce frequency' multi¬ 
plication. This is done by incorporating an¬ 
other tank circuit into the oscillator which 
is tuned to the desired harmonic. 

Output power level 

The maximum power output from an oscil¬ 
lator is important in many cases, as well as 
the maximum voltages and currents available 
witliiu the limitations of stability and har¬ 
monic content. The requirements for fre¬ 
quency stability and harmonic content are 
closely connected with the power, voltage 
and current-handling characteristics of the 
transistor used in the circuit. 

The conversion efficiency of the transistor 
oscillator depends primarily on the class of 
operation and increases as you go from class 
A to B to C. However, the circuit must be 
initially biased somewhere in the active re* 


gion to insure that the oscillator will be 
self-starting. With most transistors, efficiencies 
of about 50% in class A, 78% in class B and 
80-90% in class C may be expected. 

A bypassed emitter resistor permits class C 
operation in a manner somewhat similar to 
the grid-leak method used with vacuum-tube 
oscillators. An average voltage builds up 
across the emitter RC combination that pro¬ 
vides reverse bias for the emitter diode. 
With an initial operating point near cutoff, 
rising oscillations will first result in clipping 
at the low-current end of the load line, and 
eventually the buildup will be limited by 
the nonlinearities at the high current end; 
the operating point will eventually lie in 
the cutoff region. 

The efficiency of an oscillator is reduced 
by the dc losses in the resistors of the bias 
circuit and is tied in very closely with the 
required operating point stability and ease 
in getting the oscillator started. AC losses 
in the resonant tank also reduce efficiency, 
and a high unloaded Q in the tank circuit 
is desirable. To obtain high efficiency it is 
necessary in all classes of operation to utilize 
as much of 11 ie available dc supply voltage 
as possible, w'ith the peak ac collector volt¬ 
age being equal to approximately 90% of 
the supply voltage. 

In addition, the output power delivered 
by the transistor to the tank and load must 
be high. This means that the load impedance 
seen by the transistor must be designed to 
be as close as possible to the matching 
impedance for ihe transistor. II the output 
power from the oscillator is specified, then 
the supply voltage should be only a few 
percent higher than the ac voltage swing 
necessary to deliver the required power into 
this approximately matched load impedance. 

Unfortunately, the requirement for high 
efficiency will lead to low Q of the loaded 
tank circuit. This may cause poor frequency 
stability and a compromise must be found. 

Noise output 

In many applications it is very important 
to keep the noise power from the oscillator 
at a minimum. This is particularly true in 
VHF converters where a minimum of noise 
should be injected into the mixer. 

Noise in the transistor also effects fre¬ 
quency stability—the initiation of oscillation 
is a result of thermal and other forms of 
noise shock-exciting the oscillator circuit. 
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CONVERTER SALE 


6 METER SOLID STATE 
RF CONVERTERS 

Z db NF, .2 ftv for 6 db signal to noil# ratio* mil, 
spec, epoxy glass printed circuit board* variable for¬ 
ward gain control, built-in power supply available 
for all models. 2N3823 FE'i' front end ava ilable for 
LB db NF and reduced crosa-modulation effects. 

THESE CONVERTERS CAN REALLY PULL IN THE DX1 

Model Input M Hi Output M Hi Price 

3 SB 10 60-54 14-18 BUS 

SS610F Same as above but FET rf amp, 39.95 

SS611 60-54 7-11 11.06 

3S811F Same as above but FET rf amp, 39,96 

SS510 50-54 MHz rf pre-amplifier 9,96 

S3511 60-64 MHz FET rf pre-amplifier 29.96 

S3G0QX Special IF (.6-30 MHz) 24.95 

SS660XF FET special IF (,6-30 MHz) 41.05 

For built-in power supply* add i.OQ 

For prompt shipment of stock models inalude postal 
money order or cashier’s check. Special models 
shipped within six weeks. Personal checks must 
clear before shipment. Include 20% deposit for COD, 

Uncondftfonerjfy guaranteed. 

Southwest Semiconductor Specialists 

P.0. BOX 12312, SAN ANTONIO, TEXAS 18212 


You won’t be able to put it down! 

We should give fair warning to those who order 
this new book from the Radio Society of Great 
Britain* Once you pick It up* you won't be able 
to eat! sleep* talk or watch TV until you've read 
It all. It's a fascinating, densely-packed, 100- 
page book full of every Imaginable practical cir¬ 
cuit for ham radio. Hundreds of circuits and Ideas 
are discussed, and each one t» useful to hams. 
Here ere the chapters: semiconductors, compo¬ 
nents and construction, receiver topics* oscillators, 
transmitter topics* audio and modulation, power 
supplies, aerials and electrical Interference, trou¬ 
bleshooting and test equipment. Once you’ve di¬ 
gested this book thoroughly, you won't be able to 
build or modify any gear without consulting It. 

*1.50 

Technical Topics for the Radio Amateur 

by Pat Hawker 03V A 

Order from 

IS Macazlntf Peterborough, H>H. 01468 
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changing the over-all amplification and af¬ 
fecting the phase stability at the same time. 
Consequently, in oscillators that must meet 
extreme frequency stability requirements, the 
transistor must be very quiet at the operat¬ 
ing frequency. In addition, the operating 
conditions should be selected to introduce a 
minimum amount of noise. 

The design of transistor oscillators is not 
particularly amenable to a paperwork design, 
followed by building an optimum circuit on 
the very first try; in all cases the design 
must be accompanied by some experimental 
cut and try. The frequency of oscillation, 
the desired power output, and other require¬ 
ments, such as frequency and amplitude 
stability are required with fluctuations in 
supply voltage and transistor perameters over 
certain temperature ranges. However, ex¬ 
perience has shown that the following gen¬ 
eral procedure provides best results: 

1. Select a transistor capable of the de¬ 
sired power output and exhibiting suffi¬ 
cient gain at the frequency of oscillation. 

2. Select the type of oscillator circuit to 
use. 

3. Establish die bias point and design a 
bias network with the necessaiy degree 
of stability. The bias point may be subject 
to change later to improve efficiency by 
shifting operation into class B or C. 

4. Design the tank circuit using (he given 
formula and design nomographs. 

5. Try varying amounts of feedback to 
optimize efficiency; vary the operating 
point to achieve class B or even class C 
operation without sacrificing ease in get¬ 
ting the oscillator started (the emitter junc¬ 
tion must not lock in the reverse-biased 
condition). 

Use a slug-tuned coil or trimming ca¬ 
pacitor to make final adjustment, if neces¬ 
sary, of the frequency of oscillation. 

... W1DTY 
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CLEARANCE SALE 

Back Issues of 73 


SI per year 


$1 per year 

1 hat's right, only one dollar for each year. 

We want to clear our shelves so here is your opportunity to 
get those back issues you have missed. 

Some years are complete, some lack one or two issues. If there 
are less than ten available for a year we will fill in from another 
year. 

Send your name, address, a dollar for each year, and indicate 
which year or years we should send. 


1961 


962 

963 


1964 . 

1965 . 

1966 . 

1967 . 


. January and March are out 
. June is out 
. Complete, at present 
. Complete, at present 
. Complete, at present 
. Not available on this deal 
. Forget it. 


The back issues of 73 make fascinating reading. Each year is 
like a complete handbook with from 200 to 300 technical and 
construction articles. Nothing much to get old in 73 . . . none 
of that who-worked-who jazz, just good live articles. 
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Gus Browning W4BPD 
Cordova, South Carol! na 


Gus: Part 26 

Tristan de Cunha 


When last month’s episode ended, I was 
on board the South African ice breaker, de¬ 
parting Capetown for the first scheduled 
stop at Tristan da Cunha. Jack (ZSIOU) and 
! iiad gone aboard the ship a few days ear¬ 
lier. We had installed the gear in my little 
stateroom anti it was ready to go. 1 watched 
the city oi Capetown slipping away in the 
distance as we headed in a general North¬ 
westerly direction. 

Alter about an hour or so, the Captain 
said it was OK to use the radio gear, so I 
headed [jack to my little room, turned on 
the rig, re-calibrated the receiver and trans¬ 
mitter at 14100 kHz, then checked the SWR. 
It read almost 1:1 so I was all set. Out went 
the first CQ signing W4BPD/MM and 1 
was back in business again. The boys were 
all there, no East Coast fellows to be sure, 
because the band wasn’t open to them, but 
a goodly number of W6’s and some W7’s 
called. They all wanted to know when I 
expected to arrive at the island. 1 could only 
make an educated guess at this time, so 1 
told them the approximate time. Then the 
Europeans began calling and all the info 
had to be given out again. Tills kept up for 
a few hours and since I was in no hurry, I 
took it easy and gave them all the answers 
they requested. 

When the little pile-up died down some¬ 
what, I decided to take a walk around the 
ship and meet all the crew again. I wanted 
to get to know them better and to see what 
kind of work each fellow was doing. The 
last one was the wireless operator. He was 
all shut oil by himself in his little poop- 
deck. We had a long eye-ball QSO and 
had a good chance to look over his fapanese 
built radio gear. It was beautifully built and 
seemed to work very FB. The nicest part 
was that I had no interference from him on 
the ham bands, and 1 didn’t cause him any 
(,)RM either. This meant we could both op¬ 
erate at any time without bothering each 


other. Later I found that this is not usually 
the case when you set up a ham rig on a 
ship. 

The ship had been built in Japan about 
five years before, so as far as ships go, it 
was practically a new one. The old diesels 
ran as smooth as a new Swiss watch. While 
on board the ship, 1 used to hang around 
the engine room looking at those two big 
diesels. Each one was about the size of an 
automobile and they purred like kittens. As 
near as 1 can remember, their cruising speed 
was about 300 RPM and I was told they 
usually last a lifetime. 

■ t was always interesting for me to sit 
and look at the Radar on board the ship. It 
would even spot whales and waves in the 
distance if the gain were turned up. Then 
the depth finder was another item 1 found 
interesting. It would show every hill and 
vale down below the ship and it would even 
spot a school of fish now and then. Large 
fish could be easily seen and I believe if one 
were to study it for a while, he could tell 
the size of some of the larger fish. 

Listening to the sounds from that depth 
finder made my flesh crawl. They were some 
of the wierdest sounds I’ve ever heard. You 
could hear the reflected echo from each of 
the objects shown on the CRT screen. This 
was something I had never observed before 
in my hie and it always attracted me when 
! had nothing to do, especially late at night 
after the last cup of coffee. I had brought 
about five cases of Cokes along with me ant 
I always kept a few r of them in the ship’: 
“Fridge”, as they called it. Some nights i 
was coffee, other nights Coke-sort of tle> 
pended on the mood 1 was in. 

I spent many hours of the night sittin. 
up on the top deck looking at the strangi 
arrangement of stars overhead in the South¬ 
ern Hemisphere, with the Southern Cross 
about 45 degrees above the horizon. During 
the early morning hours quite a few whales 
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were spotted and each of them took a nose 
dive, straight down, as the ship approached. 
They were really some “whoppers” too. 

Listening across the bands, when there was 
nothing else to do, was always interesting, 
especially if someone was talking about me. 
It did sort of shake them when I would 
break in and say, “Hey, Ole Buddy, you had 
better be careful, I am a lissenin’ to what 
you say”. 

I had plenty of time to just sit and reflect 
and ask myself why I was down here, away 
iom ail the comforts of home and my nice 
family . . . especially sweet Peggy. The more 
a DXpeditioner thinks about it, the more he 
is convinced that the fellows back home in 
the air conditioned houses or apartments are 
actually getting more enjoyment out of the 
DXpedition than be is. Tt’s like T have always 
said, the fun is in the chase, getting in the 
pile-ups, working that elusive and rare DX, 
then going in and telling the XYi, about it 
. . , and she sometimes saying, “So what?”. 
I am sure the only one who can appreciate 
the thrill of working a new one is a real 
DXer. The 75 meter rag chewers cannot 
understand all this, and you are wasting 
your time trying to explain to one of them 
how it is with vou. Blit, you know, if every 
ham was a real DXer, the bands would be 
absolutely unusable. Can you picture the 
mess if the pile-ups were about 10-15 times 
as high as they are? The poor DXpeditioner 
would go stone crazy and would not make as 
many QSOs as he does at each stop. 

Every chance I got, I would go on the air 
rnd sort of keep a running account of how 
we were approaching our goal—Tristan da 
Cunha. The South Atlantic seemed, on the 
entire trip, to be in a mean mood. There 
were never anv of those near calms vou 

■ «r 

sometimes see around the Seychelles in the 
Indian ()cean. Mind you, this was Summer¬ 
time, so T can just picture what it must be 
like during the winter season down there. 
They tell me it gets pretty rough during 
:hose months. 

One nice thing about being at sea is the 
uperb conditions and the late hours the 
oands stay open, I had observed bow early 
he bands closed when I was operating from 
'S1RM. They closed just about the way 
hey do in the USA, but it was a completely 
different story at sea. T hoped the bands 
would be like this when I finally got ashore 
at the places T was heading for. 

I noticed that when the wind blew from 


the Southwest at night it got downright 
chilly. Even during the daytime, it was too 
cool and too windy to enjoy yourself on the 
deck chairs. I suppose tiiat cold air over 
Antartica must have had it's efFect even at 
this distance from it. 

Big schools of fish could be seen at all 
times, and I was amazed at the number of 
birds which could be seen from the ship 
all day long. Many oJ i hem seemed to be 
following the ship. Maybe they were lost 
and figured we would sooner or later bring 
them to land. 

Food was no problem on the boat. There 
was plenty of good eating at every meal. 
Occasionally the crew had some beer. The 
Captain and First Mate treated me royally 
and I got almost everything I asked for. I 
was their guest and they really knew how 
to treat a guest. Maybe one of these days I 
will get a chance to go with them again. I 
would take them up on it tomorrow . . . 
maybe I should gel a letter off to them one 
of these days, eh? 

I have found that if you are friendly when 

you are away from the USA, everyone is 

then your friend. If you act “snooty” (like 

some people still do) then they know how to 

treat you. You can get “red taped” to death 

when you are at their mercy overseas, you 

know. So, Ole Buddy, take it easy over there. 

Be friendly to everyone and everyone will 

be friendly to you. Things will go much more 

smoothly for you. I think most people in the 

world want to be friendly and if you act 

right and say the right things, they will go 

all out for vou when vou need them. 

■* 

This really pays off aboard a ship. If you 
like to eat, always make it a point to be on 
friendly terms with the head cook. Then 
you can always visit the galley at any old 
hour and get a real good handout, or a fresh 
cup of coffee, and you can get him to cook 
little things especially for you. 

I got to know the three men who were 
going to Tristan da Cunha. They were part 
of the island’s population which was forced 
to leave when the volcano exploded a year 
or two before. They spoke a very odd type 
of English, but were very friendly. They 
told me about someone else who had op¬ 
erated a ham station from the island some 
years earlier. The trip to the island took 
about 4 or 5 days. The days seemed short to 
me, since something was going on every day. 
It seems like yesterday to me, sitting here 
writing all this some years after it hap- 
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pened. Right now, I can almost hear those 
wierd sounds of tiie depth sounder going on 
all day and all night. I wonder how many of 
the old crew are still with the ship . . .or 
even if they are still using the same ship. 

One morning the birds became more num¬ 
erous than usual, and the ships intercom 
announced that Tristan was being ap¬ 
proached. In another hour, what appeared 
as a few mountains sticking up out of the 
water was seen on the horizon. There was a 
little smoke coming from one of them. The 
men from Tristan da Cunha became nervous 
and big smiles came over their faces. They 
began shaking hands with everyone. They 
were coming home after being away for a 
long time. As we came nearer, I could not 
understand how anyone would be anxious to 
get back to such a dismal looking spot. But 
it was home to them, I suppose, since each 
of them had been bom there and had lived 
most of his life on those rocks. As for me 
I sure would hate to know I had to spend 
the rest of my life on such a miserable 


island as this. .. a 

The ship anchored about half a mile oil 
shore and a few small boats were placed in 
the water for some of the crew to go fishing 
for rock lobsters. Rock lobsters are very 
numerous in that part of the South Atlantic. 
The lame landing boat was lowered and the 
three 'slanders, the first mate, three of the 
ship’s crew, and I boarded the craft. We 
were lowered to the water and then headed 

for the island. . 

As we approached. I could see that it was 

even more desolate than it looked from the 
ship in the harbor. 1 lie color of the soil was 
almost black as coal and the spots where the 
lava had streamed from the volcano looked 
like frozen liquid coal. There were three or 
four streams of this lava which had flowed 
down to the sea from the volcano. I’ll bet 
this was a sight to behold when it was ac¬ 
tually taking place. 

Wi en we landed, the three men headed 
for their homes which were still standing, 
i'hey went all over the place looking into the 
other houses. While this was going on, I was 
trying to figure out the best spot to put my 
antenna and which house to use as my am 
shack. I discussed this with the First Mate, 
and that’s when he told me they were plan¬ 
ning to leave there the next morning, at 
the latest! The Tristaners decided they 
would stay, so when we got back to the 
ship, all their posessions, even a few goats 


and sheep, were loaded into the landing 
craft and they went back to the island after 
shaking hands with everybody. I stayed on 
board the ship and went on the air to tell 
the lellows where I was and what we were 
going to do. 

The fellows who had been fishing came 
back with a few rock lobsters and some 
nice looking fish. In the distance, we saw a 
ship approaching us. The fellows with the 
signal light got busy and had a QSO with 
them as they neared our boat. They pulled 
up alongside us and their Captain and First 
Mate, along with a few members of their 
crew, came over to our ship. We all went 
into the dining salon for a few cups of tea. 
They were in need of a few items in the 
food line, and a few drums of some kind of 
oil. In exchange for this, they gave us be¬ 
tween 500 and 1000 pounds of rock lobster. 

I heir ship was one of two which stay in 
the waters around Tristan da Cunha many 
months of the year to fish for rock lobster. 
They had had a good catch, they said. They 
were practically a floating refrigerator and, 
when they were fully loaded, could carry 
many tons of lobsters. They take their boats 
back to Capetown when full, and most of 
these lobsters are then shipped by air to the 
USA. Their crew was a very rough looking 
bunch and hard as nails. These fellows had 
been following this business a long time, ! 
was told. 

We departed for Gough Island at about 
sundown. Everyone had a big plateful of 
rock lobster for dinner that night. Needless 
to say, they were delicious. 

Just before darkness set in was the last 
view I had of Tristan da Cunha with the 
little stream of smoke still coming nom the 
smoldering remains of their volcano. 1 seri¬ 
ously doubt if I will ever again see this 
island. 

Later, I read in the newspapers that all 
the inhabitants who fled the island during 
the eruption had returned there. Then 
sometime last year I read that many of them 
wanted to leave again. I suppose their sam¬ 
ple of modem civilization had spoiled them. 
As for myself, I don’t see how anyone would 
ever want to live on that cold, damp, bleak 
patch of rocks sticking up out of the cold 
South Atlantic in the first place. I don't 
think the wind ever stops blowing, and it 
seems cold all the time, even in their sum¬ 
mertime. 

. . , W4BPD 
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So good it defies comparison... 



TRIBANDER MODEL TH3Mk2 


• Delivers uncompromised full-sized 
performance on 10, 15 & 20 meters 

• Takes maximum legal power 

• Exclusive time-proven Beta Match 

Try as you may. you just won't find another 
three-element tribander for 10. 15 and 20 
meters that will even begin to compare with 
Hy-Gain's Model TH3Mk2. Some say it s the 
individually tuned, large diameter Hy-Q 
traps that make the difference by providing 
full-sized performance on each band. Others 
say it's the spacing of the elements on the 
14 foot boom. Still others claim it’s the ex- 


Other 4- /l(|-<yain Thunder-bird TRIBANDERS... 



elusive, time-proven Beta Matching System 
that provides the optimum gain and 
maximum F/B ratio you get with the Model 
TH3Mk2. Actually, it’s a combination of all 
of these factors plus rugged heavy gauge, 
taper-swaged seamless aluminum construc¬ 
tion...solid aluminum trap housings using 
air dielectric capacitor, weather impervious 
molded high impact cycolac insulators... 
and Hy-Gain's over-all engineering excel¬ 
lence, that makes the Model TH3MK2 so 
good it defies comparison. Get the best in 
3-element tribanders-get a Model TH3Mk2.. 
Model TH3Mk2... $114.95 Net 



Hy-Gain's 6-element Hy-Gain’s 3-element 


Hy-Gain’s 2-element 

THUNDERBIRD 


DX THUNDERBIRD 

Provides the very ultimate 
in tribander performance. 
Takes maximum power. 24’ 
boom. Exclusive Hy-Q traps 
and time-proven Beta Match. 
Model TH6DX $149.50 Net 


THUNDERBIRD JUNIOR 

Fantastic performance in limited 
space. Takes 600 watts P.E.P. 
12' boom. Exclusive Hy-Q traps 
and Beta Match. Rotates with 
heavy duty TV rotator. 

Model TH3Jr. $74.50 Net 


Installs most anywhere. De¬ 
livers outstanding perform¬ 
ance. Takes maximum 
power. 6' boom. Exclusive 
Hy-Q traps and time-proven 
Beta Match. 

Model TH2Mk2 $74.50 Net 


Boston Headquarters for Hy-Gain Antenna is 

DeMambro Radio Supply Company, Inc. 

1095 Commonwealth Avenue • Boston, Mass. 02215 
617-ALA-9000 • Call Guido K1MPG 
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Howa rd Pyle W70E 
3434 74+h Avenue, S.E, 
Mercer Island, Wash, 98040 


Climbing the Novice Ladder 


Part IX: Happy day! Joe and Judy are licensed! 


The month just passed had been full ol 
activity for Judy and Joe. School had com¬ 
menced for both and oe had begun his 
emploNTiient at the supermarket on Satur¬ 
days. Judy’s evenings had been spent mostly 
between school homework and familiarizing 
herself with the ham bands through listen- 



Their novice licenses arrived simultaneously! 


ing on her little CONAR receiver. She had 
experienced greatly improved reception on 
all hands since hanging a good 80 meter 
dipole. As she gained experience in tuning 
adjustments, her code ability gradually im¬ 
proved through her many hours of listening. 
She began to pull in some real DX stations 
occasionally . . . VK’s, JA s, ZL’s and a few 
G and D stations site was able to identify. 
Judy was already on her way to becoming 
an accomplished novice operator even before 
she could legally put her transmitter on the 
air. 


Joe too, had not been idle. lie had given 
up his evening paper route when his new 
job at the market had materialized. Rushing 
home from school each day lie would first 
accomplish his home work assignment and 
then make for his little basement corner 
where his father had installed a small work 
bench. Progress on his Knight-Kit T-60 trans¬ 
mitter assembly was good and he was but a 
few days away from an initial test by Larry 
with a final cheek by FN. Larry had been a 
frequent drop-in visitor while Joe was work¬ 
ing on the rig and had given him a number 
itf hints and tips which helped ease the con¬ 
struction path. Larry’s college would not 
commence for three more weeks, so he 
wasn’t yet burdened with studies and could 
devote considerable time to Joe. 

And then, to climax the month's activi¬ 
ties, both Judy and Joes’ formal official li¬ 
censes as novice class amateurs, complete 
with call letters, arrived simultaneously! 
Excited rejoicing and an overwhelming ea¬ 
gerness to get on tiie air electrified the 
atmosphere at both of their homes. As the 
licenses had arrived on a Thursday. Judy 
was forced to wait until Saturday when FN 
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had promised to come over and help her get 
set up to transmit. As much of the initial 
installation, tune-up and adjustment pro¬ 
cedures would necessarily be repeated by 
joe when he finished his transmitter, lie was 
invited to Judy’s place to participate in her 
inauguration into the realm oj transmitting 
hams. Completion of Joe’s rig had been de¬ 
layed because, in his haste to complete it, 
he had made a couple of significant wiring 
errors which Larry had caught and pointed 
out to him. The instruction book had been 
perfectly clear, but in his eager haste, Joe 
had been a bit careless; lie was now engaged 
in rectifying the errors. 

On the appointed Saturday morning FN, 
Judy and Joe gathered in Judy’s shack. This 
had originally been just a ‘catch-all’ storage 
closet on 'he second floor near her bedroom. 
Her mother had been cooperative in remov¬ 
ing such odds and ends as had been stored 
there, relegating them to the attic. Judy’s 
had, Tom, had done a bit of patch-work on 
the closet walls and built a neat little op¬ 
erating desk at one end and Judy had 
painted the interior. Fortunately the closet 
contained a good sized window and Tom 
had provided additional lights and electrical 
outlets; Judy came up with a real neat 
shack . . . really ‘groovy’ as Joe termed it. 

FN opened the session with, “Well, kids, 
there isn’t much to do in here now. Your 
Dad has the coax feeder to the antenna run 
in and you’ve already got a ground wire to 
the cold water pipe in the bathroom. Tom, 
I’m glad to see that you provided a couple 
of outlets right here at the back of the 
operating table; won’t have to drape strag¬ 
gling lamp cord about the room. You have 
your transmitter sitting in just about the 
right spot for you Judy; you’re rig! it handed 
so the transmitter should be at the ri ght 
as you have it. This will leave your other 
hand free to manipulate the receiver for 
minor adjustments when you’re copying 
someone. You won’t need to touch the trans¬ 
mitter ordinarily while you’re working an¬ 
other station, so your right hand will be 
free for keying.” “OK Cramps . . . here’s 
the coax feeder ... I already have it skinned 
. , . let’s get goifig, shall we?” Judy cut in. 
Both Tom and FN laughed and FN said, 
“Goodness girl, don’t rush me; let me get 
my trusty briar fired up first; never could 
make a good connection without a nicely 
drawing pipe”. Filling and Lighting his pipe 
took but seconds and then FN removed the 



Joe's little T-60 rig in the final wiring stages. Later 
FN showed him how to lace and cable the loose 
wiring into a neat harness. 


coax from its’ connection to the receiver and 
said, “Now where’s the little knife switch I 
told you to get for the antenna change-over 
Judy?”. “Right here Gramps,” she replied, 
opening a drawer which Tom had thought¬ 
fully built in to the desk. “And now Tom, a 
couple of round-head wood screws . . . about 
#6, half inch long will do.” “Yep, got lots 
of 'em in the shop Dad; I 11 grab a couple . . . 
anything else we’ll need?”. “Yeah, bring a 
screw-driver too unless your thumb-nail is 
that good,” FN chuckled. “I brought my lit¬ 
tle pocket tool kit but I left the screw driver 
on my bench for some reason”. 

Tom returned in a few minutes and FN 
then proceeded to fasten the little single 
pole, * louble throw porcelain base knife 
switch to the table about midway between 
the transmitter and receiver. lie connected 
the coax from the antenna to the center 
blade of the switch and the pigtailed braid 
to Judy’s ground wire. “Now”, he said, “we 
liad several feet ol coax left from the anten¬ 
na installation didn’t we?” Again Judy 
pulled open the drawer and said, “About six 
feet Cramps; I coiled it: up and saved it to 
start my ‘junk box’.” “Good girl Judy, 
that’s plenty. Now suppose you kids cut a 
couple of pieces of coax to reach from the 
transmitter and receiver to the switch, skin 
both ends and connect them up. While you’re 
about it, belter move your key over closer 
to the transmitter Judy . . . you’ve mounted 
it for code practice so that the switch now 
crowds it , . . about six inches to the right 
will be better. Meanwhile, Tom and 1 will 
go down and see if we can wheedle a cup 
of coffee from your ma.” 

When FN and Tom returned to the shack, 
the coax lines were in and FN complimented 
the youngsters for remembering to connect 
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* * • You can't drive a car with an empty gas tank , , . 

the coax shield braid to the ground screws 
on the equipment and to the ground wire 
at the switch. Judy was making up a cord 
and plug for the key jack on the transmitter. 
This finished, she handed it to Joe who con¬ 
nected the open ends to the key, then 
plugged the cord into the jack. “That does 
it, kids,” FN announced, “we’re ready for 
the first blast. Plug in the transmitter pow¬ 
er cord Judy . . . good; I’m glad to see you 
checked the panel switch first to be sure it 
was in the off position; thats’ one little 
lesson that got through to you, eh?”. “Yes 
Gramps, I’ve been doing that with my re¬ 
ceiver since you told us about playing it safe 
so it’s just about a habit now.” “All right”, 
said FN, throw your antenna switch to the 
‘transmit’ side now and turn on the power 
at the transmitter switch. Give the tubes a 
minute to warm up . . . that should do it. 
Now with the meter switch on ‘plate 5 press 
die key Judy and watch the meter. If the 
needle hits the pin at miximum, and no 
doubt it will, quickly turn the final ampli¬ 
fier dial to find the ‘dip’ spot; you’ve left the 
load control at minimum which is correct 


at this time. Remember to tune the final 
quickly to save the meter and maybe a tube. 
Ready? Go to it!” This wasnt too difficult; 
Judy had been industriously reading the ad¬ 
justment procedure section of her instruc¬ 
tion book ever since her license came but to 
her surprise, the meter showed no reading! 
“Gramps, what did I do wrong?” she anx¬ 
iously inquired. FN chuckled as he said, “It’s 
not what you did wrong , } udy, it’s what you 
didn't do that made the difference! I won¬ 
dered if either of you would catch it but 
guess you’re too excited. How about plug¬ 
ging a crystal into its’ socket so the final 
amplifier gets something to work with; you 
can’t drive a car with an empty gas tank 
you know . . . you did pick up a crystal 
didn’t you?” “Yep, got one at Jim Turners 
. . . 3720 kilohertz . . . that OK?” and 
again she dipped into the drawer and 
brought forth a conventional mounted crys¬ 
tal in a standard amateur holder. “That’s 
fine Judy, it’s almost the center of the band 
and a safe distance from either edge; any¬ 
body else in town with the same frequency?” 
“Only one FN,” Joe chimed in, “we checked 
at the club and one of the fellows over on 
the west side has 3720, but he’s taken his 
General class exam and hopes to have his 
license soon and then he says he’ll sell me 
his novice crystal and Judy and I can work 
together on (lie same frequency. I’m going 
to buy another crystal too so I won’t bother 
Judy when she’s working other stations”. 
“OK” said FN, “you youngsters seem to 
have things pretty much under control then. 
Now Judy, plug in the crystal and hit the 
key and lets’ see what happens. Now you 
get a full scale reading . . . that’s it, dip the 
final and you get 40 milliamps. Move your 
loading adjustment up a couple of points 
then dip your final again , . . there, you 
get 70 mils now . . . give it a couple more 
points and do again. Whoops . . . that hits 
115 at the dip; better keep it at about 100 
to prevent overload. Go back one point on 
the loading knob and dip the final once 
again; thats’ better . , . just a hair over 
100 . . . leave it .at that. Now flip your 
meter switch to ‘grid’; press your key now; 
what have we got? Three mils . . . you can use 
a bit more drive so tune your oscillator dial 
a bit . . . let’s see if we can bring the meter 
to about 4. Now it peaks at a little over 4. 
Put the meter switch back on ‘plate’ and hit 
the key again. Now you get about 108 on 
the dip; go back just a bit on the loading 
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dial and dip the final again , . , that’s good 
. . . 102 now and you’re all set to pound out 
a ‘CQ’ . . . feel up to it?” ‘'Oh, gosh Grumps, 
do I have to? I’m kinda shaky and maybe 
I can t make it”. “You’re the operator Judy, 
you might as well get used to it . . . you 
don’t want Joe to cr ake the first call do 
you?” “Hey FN, not me” Joe broke in, “I 
think I’m even shakier than she is”. Both 
FN and Tom gave out with hearty laughs 
following which FN said, “All right, don’t 
start out with a ‘CQ’ call then Judy; simply 
make a few ‘VY, send the word ‘test’ a 
couple of times, follow it with a single ‘de’ 
and your call letters about twice, then an 
AR to finish off. Want to write that down 
so you can follow it? Nobody should call 
you after that and it will give you a chance 
to get the feel of putting your signal on the 
air.” Judy wrote it down as FN dictated and 
then, not exactly in fear and trembling, but 
with plenty of misgiving, she rather halt¬ 
ingly made the suggested sequence of char¬ 
acters, stumbling a bit on one or two but 
reasonably readable. “Joe” said FN, “you 
want to try the same thing?” “Not this time 
FN,” replied Joe, “I think I II wait till I get 
my own rig on the air . . . then I won’t have 
to sweat it out twice!” “OK son,” laughed 
FN, “as you like. Judy, go ahead and repeat 
your test call once more . . . fine . . .you’re 
better already. Now make the ‘CQ’ call . . . 
I’ve written the letters down here for you 
so you won’t have to hesitate. You’ll get 
used to the conventional method for such 
calls after a few trials then you’ll find it 
automatic”. “Well” shrugged Judy, “no time 
like the present I guess so . . . here goes!” 
Rather haltingly at the start, she gained 
confidence as she proceeded and wound up 
with her call and a ‘K’ in pretty good style. 
“Throw your antenna switch to 1 he left 
Judy and do a little tuning on your receiver. 
There’s a signal . . . hold it; no, he’s al¬ 
ready working someone. Try another CQ”. 
Again there was no reply. As Judy ap¬ 
peared a bit crestfallen, FN reassured her 
with, “You won’t get an answer every time 
you call CQ Judy . . . sometimes it takes 
a number of calls before someone runs 
across you. Let’s try a different approach; 
tune slowly around your own frequency on 
your receiver and see if you can find some¬ 
one who is sending a CQ; maybe you can 
raise him”. Sure enough, about 3 kHz re¬ 
moved from her own frequency, Judy tuned 
in a reasonably strong signal, slowly sent 


as befitted a novice and making rather 
good character formation. Concentrating 
with furrowed brow, she copied his call 
correctly after two false starts; fortunately 
he repeated it several more times then 
signed off with AR and ‘K\ 

“Go ahead Judy, give him a call Joe 
broke in; gosh, i hope my first chance will 
be with a guy sending as good as that; I 
can read every letter he makes”. Judy 
looked grim but determined and threw her 
antenna switch to the ‘transmit’ side and 
carefully spelled out the other stations’ call 
several times, ‘de once and followed with 
her own call a number of times ending 
with ‘K’. Back came the antenna switch and 
her hand automatically reached for the re¬ 
ceiver dial knob; she might need to trim 
his signal slightly if he came back! And . . . 
he did! Gripping her pencil tightly Judy 
carefully wrote, letter for letter as the other 



"Go ahead Judy, give him a call." 


AUGUST 1*67 


91 














































































































































Send for Data Sheet 

* 

Distributor 
inquiries Welcome 


OMEGA ELECTRONICS COMPANY 

10463 ROSELLE STREET 
SAN DIEGO, CALIFORNIA 92121 


$35.00 Wired 
$24.00 Kit 

5 Watt 40-80 Meter Transmitter 


$34.00 Wired 
$22.00 Kit 

Regulated AC Supply tor the LT-5 


station gave her the conventional signal re¬ 
port, his location and his name. FN copied 
with her and filled her in on two of the 
signal report figures; she was still a bit 
timid on the numerals. Reminding her to 
acknowledge, FN said, Oive him a couple 
of It’s, tell him his signal is RST579, that 
your QTH is Columbus, Ohio and your name 
is Judy, then let him take it”. Judys’ con¬ 
fidence increased as she continued her QSO 
and she managed nearly ten minutes with 
him with Joe avidly listening to the speaker 
while Tom and FN went downstairs for 
another cup of coffee. “Better to let them 
wrestle it out now Tom; Judy has caught 
on and they won’t feel so nervous if we’re 
not standing over them.” “Right you are 
Dad,” said Tom with a laugh, “Judy has 
been fit to be tied the last couple of days. 



"They don't make receivers as good as they used to." 


She was so anxious to start going the day 
her license came but we put our foot down 
and told her that her school work came first 
and that she would have to wait until Satur¬ 
day, so this has been a really gala occasion 
for her”. “Yeah”, FN replied, “I’ve seen a 
lot of beginners and her reactions are com- 
letely normal . . . they all run in the 
same pattern; kinda 'ike taking the wheel 
of the family car for the first time I ’spose”. 

hen the men returned upstairs, FN was 
a hit surprised to find Judy entering all 
details of the contact in the little log book 
she had provided for herself. “Well Judy,” 
said FN, “I was about to remind you that 
you had to make log entries for every trans¬ 
mission but I see you didn’t need remind¬ 
ing . . . good for you.” “Sure thing Gramps 
. . . I’m all set up now hut I’m sorry to 
say that Joe had to give me a nudge on 
the logging. I was full of the other guy’s 
chatter and would have forgotten if Joe 
hadn’t brought it up. That fellow was in 
Cleveland Gramps, and I guess my signal 
was as good there as his was here; at least 
he said ‘solid cpy’ which I think means 
‘solid copy’. His name was Fred and his 
weather is about the same as ours. Thats’ 
not really ‘DX’ but it’s a start; I’m going 
to go right after a WAS certificate . . . 
you think I can work all states with this 
rig Gramps?”. “Sure thing, Judy; pick the 
right band at the right time of day and 
go to it . . . you’ll make it in time. States 
close by you’ll work on 80, those several 
hundred miles from here will be better on 
40 and the most distant states will probably 
come through on 15. We’ll all get together 
on some of the finesse of working out next 
lime we have a session. Anyway, you’re on 
the air now Judy . . . congratulations.” 

Turning to Joe, FN inquired, “Well son, 


92 


73 MAGAZINE 
























































you see how its’ done now; when do you 
think you’ll finish that T-60 kit you’re work¬ 
ing on so you too can get on the air and 
work Judy and others?” “I’ll bet it won’t 
take me more than a couple of days now 
FN; I’m supposed to go on some kind of 
picnic tomorrow but I’m not going; I’d 
rather spend Sunday working on the rig 
and then Larry can check it for me and 
maybe 1 can even get on the air Sunday 
evening. The club gang and Larry helped 
ine get up a good antenna a couple of weeks 
ago and it sure made a difference in my 
received signals. I’ve got the crystal, key, 
antenna switch and everything for the trans¬ 
mitter now so you can bet I'll get that 
finished in short order”. “Tell you what 
we’ll do kids, if its’ OK all around” FN 
replied, “suppose you come out to my place 
next Saturday and we’ll have a nice talk 
about clubs and organizations to which you 
can now belong, magazines and books most 
suitable for the novice and we can also 
discuss proper operating procedures to get 
you the best results and put you on the 
road toward your General class ticket. As 
you know, you can be a novice for only 
a year, and then you must pass the General 
class exam or give up ham radio until you 
do, so you’ll have to keep right on with your 
code practice and book learn in’. The code 
will not be too bad as you’ll be using it 
every day on the air but don t neglect your 
books because the theory exam for General 
is considerably broader in scope than was 
your novice. So, how about it . . . want 
to come out next Saturday?” “You bet,” 
they chorused, “well need all that kind of 
help we can get”. 

Before the gathering broke up, Tom 
chimed in with, “Remember Dad, I’m coming 
out with them; this doggone stuff has gotten 
under my hide and I can’t let these kids 
beat me out. I’m reading both the books 
and Judy has been giving me a lot of code 
practice so I’m getting there”, “Fine Tom,” 
returned FN, “come on out . . we’ll make 
a ham of you yet”. 

. . . W70E 

Next Month: A discussion of proper opera¬ 
ting techniques and related tricks of the 
trade, recommendations for suitable maga¬ 
zines and other literature, and a general 
summing up, embarking Judy and Joe on 
the road to the General Class and firing 
Tom with increased enthusiasm to become 
a novice and catch up with the kids. 



■fig:.;;'.: 


_ 


_ 




Marrow-band system 
operates up to 
100 ft. Keep 
RECEIVER in garage, 

TRANSMITTER in 
glove compartment* 

Made of finest; 
hardwired coni' 
portents. Approved 
by FCC, Order today 
If not satisfied, 
return In 10 days 
for full refund. 

Extra Transmitter: 513,33 

FRED BRAIL MFG. 

2510 S. Bedford St,, Los Angelas, Cal, 90034 j 


ER2 RECEIVER 


PTT TRANSMITTER 

both for only 



• ■ sensitive br&tidbund PtF d«tect*r . * I 

gives audible tone sign el in the ^. 

pre*ence of any RF field from lOrnw III fc 

to 1 k w and 100kc to iGOQmc I I I I I I I 

• « CW monitor with pasitiv* 
switch uso* only 8" pickup antenno 

and NO connection to rrg or k»y . ® 1 | 

• a cod* practice oscillator with * l 

adjustable tone & built in speaker 

• high gain 4 transistor circuit 

powered by long life A A pea cel I *| a Ar 

• 16 gauge aluminum cabinet in I / VO (fcatt intf 

white & black epoxy finish, 3 1/2 Jf I JLm ppd u*a lean 
by 2 V| ff by 1 V4 ", weight 8 ounces send cart ck or m*a 

• 100% US mode and guaranteed ny res add 5% tax 

the James research company 
11 schermerhorn st., brooklvn n.v. 11201 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 



ALLTRONICS-HOWARD MODEL L RTTY CONVERTER 


Telewriter Muriel frequency shift converter designed 

for two-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates for fad* 
Ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-in discriminator for 55Q cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional, Prices for 19" rack mounting: 
Mode! with dual eye $199, Model "I/* with C. R. tube 
indicator $£79. Cabinet $19.50 

ALUTRONfCS—HOWARD CO, 

Box 19, Boston, Mass. 02101. Tel. 617-742-0048 
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NEW VFO FOR TX-62 


or any other 


VHF TRANSMITTER 



The NEW 



TX-62 


s 


NEW AMECO VFO FOR 6,2 & VA METERS 

Tire new Ameco VFO-621 is o companion unit designed 
to operate with the Ameco TX-62, It can also be used 
with any other commercial 6, 2 , or 1 Vi meter transmitter. 
Because it uses a transistorized oscillator circuit, it is ex¬ 
tremely stable. An amplifier stage provides high output 
at 24-26 MC. The VFO includes a built-in solid! stale 
Zener diode regulated AC power supply. 

This new VFO is truly an exceptional performer at 
q very low price Model VFO-621 $59,95 net. 


In response to the demand for an inex* 
ensive compact VHP transmitter, Ameco 
as brought out its new 2 and 6 meter 
transmitter, it is easy to tune because all 
circuits up to the final are broadbanded. 
There is no other transmitter like it on 
the market! 

SPECIFICATIONS AND FEATURES , 

Power input to final; 75W. CW f 75W. peak 
on ptiona. 

Tube lineup: 6GK6—OSC., trlpler, 6GK6 
doubler, 7868 tripier (on 2 meters) 
7984-Ftnal. 12AX7 and 6GK6 modulator. 
Crystal-controlled or external VFO. Crystals 
used are inexpensive 8 Me type. 

Meter reads final cathode current, final 
grid current and RF output. 

Solid state power supply. 

Mike/Key jack and crystal socket on front 
panel. Push-to-talk mike jack. 
Potentiometer type drive control. Audio 
gain control. 

Additional connections In rear for key and 
relay. 

Model TX-62 Wired and Tested only $149.9$ 


AMECO EQUIPMENT CORP. 

A SUBSIDIARY OF AEROTRON, INC. ■ P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 


MASTER ORDER BLANK 

Name .... Call 


Address . 


City___State 


.Zip or Country. 


Subscription to 73: £] I year $5 □ 2 years $9 □ 3 years $12 □ Life $50 

New □ Renewal □ Extension □ 


□ VHF Antanna Handbook $2 

□ Parametric Amplifitn $2 
Q ATV Anthology $3 

□ CW SO* 

0 Cara and Feeding of Ham Clubs $1 

□ Ham ATTY |2 


□ Racalvers $2 

□ Surplus TV Schematics It 

0 Revised Indai to Surplus $1.50 

□ Simp lift ad Math 5 Of 

□ Tait Equipment SO* 

G Binders $3 par year: (Ml, 62, S3, 14* 55, 55 

□ 1953 Bound Volumes $15 


Frequency Measuring, Colls and Ham TV are out of print. 

Subscriptions take six to eight weeks to process. 

73 Magazine Peterborough, N.H. 03458 
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(Continued from page 4) 

river that goes through the center of town 
and then take out water down river for 
drinking. I saw cows dropping in a small 
stream and people washing clothes and 
drinking just below. Oil well, they haven’t 
invented backhouses here vet, much less 

w * 

indoor plumbing. Ed gets his water from the 
U.S. Embassy. 

I watched the streetside merchants weigh 
out fruit and vegetables on scales with stones 
for the balance. Everything is basic and 
primitive here. I was amazed to find that 
a nice sheep lined coat cost only about $6. 
The wages are low, with a policeman mak¬ 
ing about S20 a month and an airline pilot 
about $80 a month. No wonder I was able 
to find a beautiful wolf rug made up of 
six fine pelts for only $30! 



In Kabul. Prices are really low—this sheep-lined 
coat was only $6. 


I ’here was a note at the hotel from Jim 
W5PYI, who had gone on ahead of me to 
Kabul a couple days earlier. He’d found the 
place dull and gone on to New Delhi. 

Back at Ed’s home we went almost im¬ 
mediately to the ham shack, a small build¬ 
ing out in back of the house. Ed had a 
Swan 330 and a Swiss Quad up about 20 
feet. He claimed it worked just fine. He 
explained that since there is no licensing 
authority set up in Afghanistan that I could 
go ahead and use YA1NSD, or any other 
call I liked. I sat there the rest of the 
afternoon and evening filling my log with 
contacts and talking to friends. 

Although there is much to be said for 
the fun of working out with low power. 



Ed Daniels, YAIDAN. 


I can’t help but notice that the further I 
get from the U.S. the more a few strong 
signals really stand out. Over here in Kabul 
there would be few U.S. stations to talk 
with if it were not for the fellows with 
the kilowatts and big beams. They are the 
only ones you hear except when conditions 
are just right. Chaps like W20NV and 
WA2SFP coine through no matter what the 
conditions are. I had great trouble in get¬ 
ting their attention with my low power, 
which was frustrating, I’m used to the way 
it is back home at W2NSD/1 where I know 
that my signal is getting through and will 
be heard. 

We had dinner out that night with Fred 
Vogel YA1FV and his family at the king’s 
summer palace, which lias been converted 
into a night club. The tab came to about 
a dollar per person. 

After dinner I went back on the air again 
and finally hooked WA6BSO (now W1DTY) 
operating my home station. We talked for 
a good half hour with good signals both ways. 

The next day Ed piled his family, me and 
Mrs. Vogel and daughter Kathi into his 



YAIDAN’* palacial home in Kabul. 
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QUADS 


Worked 42 countries in two 
weeks with my Gotham Quad 
and only 75 watts . . . W3AZR 


CUBICAL QUAD AN¬ 
TENNAS— these two 
element beams have a 
full wavelength driven 
element and a reflector; 
the gain is equal to 
that of a three element 
beam and the directiv¬ 
ity appears to us to be 
exceptional! ALL MET* 

AL (except the insula¬ 
tors)—absolu tely no 
bamboo. Complete with 
boom, aluminum alloy 
spreaders; sturdy, uni¬ 
versal-type beam mount; 
uses single 52 ohm coaxial feed; no stubs or 
matching devices needed: full instruction for 
the simple one-man assembly and installation 
are included; this is a fool-proof beam that 
always works with exceptional results. The 
cubical quad is the antenna used by the DX 
champs, and it will do a wonderful job for 
you! 

10-15-20 CUBICAL QUAD . ........... f $35-00 

10*15 CUBICAL QUAD „. .. . 30.00 

15-20 CUBICAL QUAD ............ .. - 32.00 

BEAMS* new crtfnrlft- with boom and hardware; SWK 1:1* 
handles 5 KW: aitjiKUtilf entire hand; %* and 1* alum, 
alloy tubing; .single raatlnl ftredline.: 



1 El 20 
3 £1 20 

2 El 20 
5 El 15 




■ ■ ■ , ..a**.#* 


4 El 
3 El 


15 

15 


$32,* 


2 

El 

- - - - t i- * 4 

,..$12. 

22.* 


6 

ei 

to . 

.. 28 * 

16. 


4 

El 

10 ....._ 

.. 18. 

28.* 


0 

El 


.. 32.* 

25.* 


4 

El 

6 .. 

* * 15* 

16. 


H 

as 20" steel boom 


\L V8G 

<6 

thru 80) ... 

SI 6.95 

lL VUSfl 

(6 

thru 160) ., 

18.95 


ALL BAN 0 VERTH 

Item.it with order: shipped charges collect* 

GOTHAM. UU15 Purdy Aye.* Dept. 73. Miami Beach, Fla. 33139 



*7owm 


?5JD BIG BEND 
ST, LOUIS, MO. (HIS 
OH) 644-UW 


ALUMINUM TOWERS 

Send postcard for Liferafure 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me* 

Writ® for lit era ty re. 

Send for a sample copy of the VHF'er, the 
only magazine for VHF and UHF hams. 

Parks Electronics. 419 S.W. First Beaverton, Ore. 

BARBER TRAVEI_ we like to think of 

ourselves as the ham’s travel agency. For 
Ham-Hops, personal tours, or DX-peditions 
or make it a tiy-drive tour (we loved it). 
You pay no more for expert assistance, 
and you don’t have the headaches. 

BARBER TRAVEL - Ruth Barber K1IIF - 
Jack Barber K1PRT. 711 Cottage Grove Road, 
Bloomfield, Conn. 06002 (203) 242-2279. 



Fred Vogel, YAIFV, 


microbus and we were off to a small moun- 
taintop village a few miles away. The houses 
are made of mud bricks, as they are in all 
of Afghanistan. The most amazing thing was 
the town water supply. They’ve dug a tunnel 
from a nearby mountain which feeds a 
stream through the valley and up into a reser¬ 
voir on the top of the hill with the town on 
it. Che water is fed to tire town through 
ditches for a few hours a day, a couple hours 
through one ditch and then a couple hours 
through another, etc. 

Afghanistan is right next to Russia and 
you can see the influence everywhere. All 
of the taxis in Kabul are the Russian 
“Moscow” car and all are, as far as I could 
see, in the last stages of disrepair. The roads 
were built by Russians with Afghan slave 
labor, as were many of the buildings. Right 
then they were working on a Russian college 
which will be staffed with Russian teachers. 
The Americans, on the other hand, get all 



Left to right, front row; Pit YA1BW, Ed tAIDAN, 
Wolf YA5RG, Charlie YAIEXZ. Back row; Ken 
YAIKC, Helmut YAIHC, Ali YAIAN and Fred 
YAIFV. 
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their workers on the open market and pay 
them well, t SAID is here and doing well, 
as is the Peace Corps. The Americans live in 
their own section of town in houses built out 
of mud bricks, but over the mud is a layer 
of plaster and paint and they look very nice 
indeed. 

In the evening we v isited YA1FY and I 
met just about the entire ham population of 
Afghanistan. They talked over the local sit¬ 
uation, which is delicate. The government 
will not license anyone and they are all 
afraid that something will come up which 
will put a lid on their operation, which is 
done with tacit consent. You can be sure 
that they police themselves very carefully. 

The airline schedules were all mixed up 
and my plane had been delayed a day, so I 
had one more day in Kabul than I expected. 
I spent most of it on the air working as 
many stations as I could. My short visit 
netted me 46 countries and 1 surely could 
have made it a hundred if I had tried at all. 
Ed and I went downtown and ! bought an¬ 
other jacket, fox lined and a fox rug. 'hose 
tilings are so reasonable that it is hard to 
pass them up, even for a stinge like me. 

When I arrived at Kabul someone said, 
“Welcome to the land of the soft stool. lie 
was right. Ed and I both picked up a mild 
case of dysentery. The Americans living 
there have a difficult time. They have to 
watch out for the water, fruit, vegetables 
and almost everything else. Even with the 
utmost care they have a bout every now 
and then, never seeming to get immune to 
it. Funny, but when you travel, particularly 
in Asia, your digestion becomes a major 
topic of interest and discussion. 

If I thought I had troubles in Kabul. I 
should have known what was going to hit 
me in Delhi. The plane left for New Delhi 
the next morning, only one day and a half 
bout- late, carrying me to my meeting with 
Raju and Kamik. And I only had to bribe 
the chap at the airport 100 Afs to get my 
cameras out of the country. 

Second Ham European Tour 

How would you and your wife like to get 
together with a bunch of oilier hams and 
visit Europe next spring? A ham tour is a 
ball, as we proved last time. 

Now this isn’t the usual type tour. Well 
get you there, take you to a hotel, put you 
up, provide you with breakfast . . . and then 
you’re on your own. You can walk around 



Write for 
Free catalog 
TODAY 
or see your 
distributor. 




Crank-up Towers 
for the ham with 



New Design, Lightweight, 

Free Standing Crank-up Towers! 

Safely supports most TRI-BAND 
BEAMS in 50 mile winds without 
guying. FS models use new ad¬ 
justable base flanges and heavy 1" 
Anchor Bolts for one-man installa- 
fion a way from house without 
additional support using footing. 
Standard models use flat hinged 
base and wall bracket. Takes only 
one man to erect or tilt for antenna 
servicing with new TRZ-8G or TRL-80 
tower raising fixture. Positive safety 
and control when raising or lower¬ 
ing the tower is assured with a new 
style geared winch with automatic 
locking disc brake, and Tristao's ex¬ 
clusive " a dd - a-sect i o n '" design. 

. Another "towering" feature 

J from Tristaof 

A “Towers above air 


RISTAO TOWER CO 



p. o. Box 115, 
Hanford, California 93230 


HW12iAI,22fAK32fAi OWNERS 

New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments 

Featuring selectable upper or lower sideband, and 
selectable AVC, 

Coverage: 3.8-4.0 ; 7,0-7.2; 7.2-7.4; 14.0-14.2; 14.2-14.4 Me. 
14.4 Me. 

Front panel key Jack, New front panel and plastic 
dial Included, 

COMPLETE KIT PRICE ONLY 

Send 50c for brochure, 

DYNALAB COMPANY 

215-23 Sped cer Ave. Queens Village, N.Y, 11427 I 


Go Commercial - - - 

That's right, Get your FCC commercial oper¬ 
ator's ticen&e r and then work, at good pay, in 
your ''hobby'' field—radio and e^ctronics. We 
prepare you by correspondence, under our "ae* 
your license or your money back' warranty. Get 
full details in our free "FCC License Course 
Brochure''* Write: 

Grantham School of Electronics, Dept. R. 
1505 N* Western five,, Hollywood, Calif* 30021 
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ANNOUNCING . . . the keyer with a memory; 

the MICRO-ULTIMATIC model ki 



SPECIFICATIONS: 

Speed, 10-40 WPM in one linear range, Input’ 3-wire 
key paddU? (not supplied) Output (model K-IR): high* 
speed reed relay: model K-IG, J50-volt blocked-grid 
keying transistor. Construction: '/s-tnch thick black ano¬ 
dized aluminum cabinet; glass-epoxy board. Internal 
monitor oscillator/amplifier, jack for patching to re* 
celver. Power: 105/125 VAC, AO ^cycles, S watts. Circuitry: 
all digital* employing monolithic integrated circuits. 
Shipping weight. 4'/a pounds. 


THE ONLY KEYER OFFERING: 

• Dot and Dash Memories 

• Squeeze Paddle Operation 

• Integrated Circuit Construction 

» Linear Speed Control 10-60 Wpm 

• Built-in Monitor and Amp 

• Unconditional Guarantee 


The Mterp-Ultimatic is the most advanced electronic 
keyer available. It was first described in June, 1966* 73 
magazine. Now completely redesigned and improved, it 
offers an ease of operation which is unsurpassed. Inde¬ 
pendent dot and dash memories permit "squeeze" (inde¬ 
pendent) paddle operation if desired. High-speed opera¬ 
tion at 40-60 WPM Is completely practical; yet, smooth, 
tape-like code at 10 WPM Is generated with an ease 
which is surprising. The design and construction of the 
K-I are first-quality, and an unconditional one-year 
guarantee assures your satisfaction. More details are 
available in a free brochure. 


The Micro-UJtimatic Is in limited production now. Orders are handled first-in-first-out. Send check or MO for 
$85,00 plus shipping. Sorry, no CODs. 

PICKERING RADIO CO. • Box 29 • Portsmouth, R.l. 02871 


the town, visit the churches and museums, 
or hit the nightclubs; whatever spirit moves 
you. The cost of the tour will pay for all jet 
flights, ground transportation, hotels, break¬ 
fasts, tips, and like that. 

In addition to having the fun of traveling 
with fellow amateurs, we will be visiting 
the amateurs in the European countries. We 11 
arrange to have them there to meet us, ex¬ 
plain about their countries for us. perhaps 
take some of us to their homes for a visit 
and dinner, and we may even be able to 
arrange a big hamfest type dinner in most 
of the cities we visit. 

The itinerary is not firm yet, but it looks 
as if we will he stopping first at Paris. After 
five days we will then be on to Vienna. Next 
famous Berlin, and then Frankfort and back 
to Boston. We plan to leave about mid-May 
and return three weeks later in early June. 
We ll arrange to be in Paris on Sunday for 
the fabulous Flea Market. One guided tour 
. . , East Berlin. 

Most of the tours like this run about 
$1000. We’re interested in promoting inter¬ 
national amateur friendship, not running 
tours, so we’ve set a ridiculous price tag for 
the whole works. $990 per couple, or $520 


for a single person. Well be staying at the 
good reasonable hotels instead of the Hiltons, 
but youll find that these are a lot more fun. 
You don’t find a hand out in front of you 
at every turn expecting a tip. We’ll stay 
where charm and good food abound rather 
than plastic and aloof waiters. 

We can only handle just so many on these 
tours, naturally, so if you are interested, 
please send in a $100 deposit now to hold a 
space. Make your check payable to 73 
.Magazine. If your plans change, this deposit 
will be returned up to 60 days before de¬ 
parture. My vale and I will be personally 
leading the tour . . . and I know all of these 
cities and the wonderful amateurs in them 
very well. 

Viet Nam 

Last year Fortune magazine did some cost 
accounting on the war in Y T iet Nam. 1 re¬ 
member when there was considerable worry 
in the press, a few years back, because the 
U.S. was spending $1,000,000 a day there. 
Last year we were spending about $60,000,- 
000 a day. It’s probably up around $75 mil¬ 
lion by now, reaching for $100 million a clay. 

The U, S. economic aid to Viet Nam this 
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Now , . . For The First Time . . . Mail 
Order Service From Central New York's 
Fastest Growing Supplier Of Communica¬ 
tion Equipment 


Write for information on: Ameco : : Antenna Specialists : : Collins : : 
Drake : : Electro-Voice : : E-Z Way : : Hallicrafters : : Hammarlund : : 
Hy-Gain : : Mosley : : National : : New-Tronics : : Rohn : : SBE : : Shure 
: : Swan : : Turner : : Waters ; : and many other lines too numerous to 
list. Fill in the coupon now or come in and see us. 


« • • 

Call Dave Flinn 
W2CFP 

We Monitor 3999 kHz 
WB2QGK 


Dealers: We would like to re¬ 
ceive your used equipment list¬ 
ing on an exchange basis. 


Stellar Industries — Dept* M 
10 Graham Road West 
Ithaca, New York 14850 

Please send me information 


on 


[j Send Used Equipment List 

Name .......„ 

Address „ 

City .. 


..Call 


. . . r . .. , r - 


■ _ m * a . > J 


. .. S t a 1 0 ...» , 


.Zip _ 



year is just under S2 million a day. 

I’ve been mulling tin's tiling over. 

Back during VVWII, I read the figures on 
the cost of the war and wondered what the 
world might he like if we could put all that 
investment into the building of countries in¬ 
stead of tearing them apart. We poured mil¬ 
lions of dollars of bombs and equipment, not 
to mention lives, info dozens of Pacific 
islands. With this investment we could have 
built whole cities . . . whole countries. 

Further thought ... if we had been in¬ 
vesting iu building cities and countries per¬ 
haps the war would never have happened? 

Now, to get hack to the present, or close 
to it. Last year 1 in; a 1 e a little trip through 
Asia, visiting Burma, Thailand, Singapore. 
Australia, and the Pacific islands. I talked 
a great deal with friends in these places 
about our Viet Nam war. 1 found the people 
rather better informed than most Americans, 
and, in genera), in support of our goals. 

The situation is serious When you get out 
> our map of Asia and take a thoughtful look 
at it. Right there in the middle is China. If 
China is going to open up its central and 
western areas, it must have access to the 
south. And they are getting it. In the west 


they have done a fine job of opening things 
up for themselves in Pakistan. This country 
is now very pro-Chinese and ahti-U.S.A. 
They tried to open things up into India, but 
the U.S. threatened to come in and help and 
they gave up. 1'hey did take over Tibet. 

Central China is ready to open up now 
too. In case you didn’t know, Burma is a 
communist country today. I’ll tell you more 
a'jout mv v isit there in due time, but Burma 

V & 

is one of the great untold stories in the world 
today’. I read a lot and I have seen nothing 
about the fantastic situation there. Burma is 
open to the Chinese right now. 

Thailand is m a fighting war against the 
communists . . . Cam bod in has been largely 
taken over ... so what is left? Mainly our 
little holding action in Viet Nam. If we pull 
out that will be the end of southeast Asia 
. . . and probably India too. How can they 
hold out when they are surrounded? The 
Indian government is weak and disorganized. 
It would not be difficult for the communists 
to push in and take over there. 

So what's wrong with letting them have 
Asia? 

Well, when would you try to stop them? 
It is like the situation we had with Hitler. 
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FOR THE FIRST TIME 

A COMPLETE LINE OF 
BROADBAND BALUNS 
From The Quality Leader 



NEW LOW 

PRICES 

Mod*! 

Impedance* 

Ratio 

Power 

(PEP] 

Price 

Ppd, in USA 

6010 

S0U-50B 

2 KW 

$15.95 

6011 

50U-200B 

2 KW 

15.9 S 

6012 

50U-200U 

500 

14.95 

6020 

75U-75B 

2 KW 

15.95 

6021 

75U-300B 

2 KW 

15.95 

6022 

75U-300U 

500 

14.95 


*U—Unbalanced 
5 —Balanced 

AH Unih are Rated at Fufl Power from 2-32 
Complete with Hardware & Meting Connector 


me 


NEW 

Mode! 61S Toroidal Filament Choke—3-30 mo 
—15 amp eont. 

Completely encased and ready for mounting 
Now used in the Henry 2K and A K amplifiers! 


ONLY $10*95 PPD> USA 


TRANSLAB INC. 


Cttaiut I.'Ht rpi ft C- 


"P'i« 


HIM I f. USUAL IVVff. A4N DIEGO, CJUUF, HtBl T CLEF" HD HE 7H'263-ltT4 





HOTEL and APARTMENT SUITES 

On world famous Wilshire Blvd. Newest and finest 
accommodations. California contemporary styling. 
E*ety room equipped with TV and AM - FM radio. 
FREE PARK ING, Completely air-conditioned. 
Large swimming pool and plenty of patio for loung¬ 
ing in the sun just outside your door. 


Luxurious comfort combined 
with oil modern conveniences, 
THE BEST ADDRESS in 

IfSjVNGEES 



CALIFORNIA 



He took a little bit here and a little bit there, 
gradually ending up with everything. The 
communists are doing a fine job of getting 
little wars started here and there. They are 
hard at work in Africa. Right now they’ve 
got a nice little thing going in Somalia and 
upper Kenya, with Sudan and Ethiopia all 
tied up trying to keep things from getting 
out of hand. Supplies are pouring in from 
China and Russia to the Shifta in Somalia. 

Once they win southeast Asia completely, 
then India, Afghanistan will be a pushover, 
as will be the other Arab countries . . . 
Iran, Iraq, Syria, etc., where they already 
have a heavy foothold. Then comes Africa 
, . . and they have a good foothold in there 
too now. They re working industrially in 
Central America, South America . . , when 
do we worry? 

Now let me tie my ideas together for you. 
We arc. as far as I can see. faced w ith ex¬ 
panding communism in many areas. Right 
now- the area that is critical is Viet Nam. The 
war we are fighting there is miserable and 
expensive. I just wonder if there isn’t a way 
that we could pursue peace in Viet Nam in¬ 
stead of war. 

It is difficult to escape noticing that the 
U.S. military has some rather inflexible ideas 
on how to win a war. This is not strange, 
when you consider the whole system that 
provides our military leaders. The develop¬ 
ment ol officers in our armed forces is a 
weeding-out process. Those officers that are 
trouble-makers don’t get promoted and 
eventually drop out for something more re¬ 
warding. As a general rule then we find our 
generals and admirals are made up of men 
who have spent a lifetime not causing 
trouble. They usually live by the book. Few 
men can go through the years of indoctrina¬ 
tion and I hen change w hen they come out 
on top. This is why, to mv mind, we have 
found the navy sticking by their battleships 
and fighting carriers and why the army gen¬ 
erals fought off air powder for so many 
years. 

w 

Right now this means that the military w ho 
are running our war are working in deeply 
dredged channels of thought on how wars 
are to be fought and won. They have been 
changing slowly and meeting the situations 
in \ iet Nam w ith new solutions, but 1 sus¬ 
pect that many of these new solutions w r ere 
brought into play only after repeated dis¬ 
asters with tlie old ways ol doing tilings. 
Certainly a close reading of the war reports 


100 


73 MAGAZINE 














































TOP W PERFORMERS ! 


HENRY RADIO AND SWAN, BOTH TOP 
PERFORMERS IN THEIR RESPECTIVE 
FIELDS, OUTSELL ALL OTHERS. WHY? BE¬ 
CAUSE SWAN MANUFACTURES A FINE 
RELIABLE TRANSCEIVER THAT GIVES YOU 

THE MOST FOR YOUR MONEY. BECAUSE 
HENRY RADIO GIVES YOU THE BEST DEAL 
. . GENEROUS TRADES, EASY PAYMENTS 
AND THE KIND OF RESPONSIBLE MER¬ 
CHANDISING THAT AMATEURS ALL OVER 
THE WORLD HAVE LEARNED TO DEPEND 
ON. 

Attention World Amateurs: Henry Radio makes 
it simple and easy for you to own the finest 
American radio equipment. Write for details. 




THE SWAN 500 . . $495.00 


THE SWAN 350 . . $420.00 THE SWAN 250 . . $325.00 

117XC AC SUPPLY $95.00 
14-117 12VOC SUPPLY $130.00 




6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN * NO FINANCE CHARGE IF 

PAID IN 90 DAYS * GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 

TED HENRY {W6UOU ) BOB HENRY (WOARA) WALT HENRY (W6NRVJ 




CALL DIRECT ... USE AREA CODE 

Butler I, Missouri, 64730 816 679-3127 

11240 W, Olympic. Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

6116 N. 27th Ave., Phoenix, Ariz., 85017 602 AM 4-3895 



"Worlds Largest Distributors of Shorf Wove Receivers" 



































































budget-priced walnut communications desk 
groups equipment neatly, right in your living room 




SEND FOR BROCHURE DIPLOMAT 
OF OTHER MODELS $139.95 


ctronics 


2929 N. HASKELL 


You can operate your amateur radio equip¬ 
ment right in your living room with this 
inexpensive, “wife-approved” communications 
desk from Design Industries. 

You’ll like its custom features . . . func¬ 
tionally tilted top surface holds your equip¬ 
ment at just the right operating angle . . . 
deep cable trough keeps desk top neat, yet 
leaves connections accessible . . . three 
drawers give you plenty of storage room. 

She'll like its rich walnut finish and modern 
furniture styling. 

You’ll both like its low price. 

The DIPLOMAT communications desk 
accomodates Collins, R. L. Drake. Galaxy, 
Hallicrafters, and most other modern equip¬ 
ment. 

Sold Only Through Authoriied Distributors 


center, inc. 

2I4-LA6-2023 DALLAS, TEXAS 75204 


are full of this sort of thing, 

I just wonder how much brainstorming 
has gone into the whole overall idea of try¬ 
ing to achieve our ends in Viet Nam? r rom 
flit* figures I’ve given, we can see that our 
present course is largely a military solution 
, . . $75 million a day for the war and $2 
million a day for economic aid. 

What would be the result if we took a few 
of those $75 million spent every day and 
used them a little differently? Like for build¬ 
ing instead of destruction? Suppose we 
shipped over a $2 million dollar factory to 
make prefab native houses. Suppose we sent 
over the sawmills to make the lumber for the 
prefab factory? And how about a factory for 
furniture to furnish these houses? Then we 
might put in a factory to make simple trac¬ 
tors tor working the land. And even more 
important, a factory to make small cars, pos¬ 
sibly something like an overgrown go-kart, 
which could sell for a very low price. 

And what would we do with all this stuff 
pouring out ol the factories? How about giv¬ 
ing a house and furnishings plus a job to 
everyone who asks for it? The houses could 
be set up in Levittown-Iike groups. Tractors 
could be available lor each so many houses 


to farm nearby lands. From there on they 
would have to work to buy food and buy 
ears and other goodies. With something like 
this going on 1 wonder how long it would 
take before we would have to set up a toll 
booth on the Ho Chi Mmh trail to register 
the flood of communists coming down from 
the north to get in on the good life? 

It looks to me as it we might be able to 
build a new country over there along the 
lines that have worked here, for a frac¬ 
tion of the money we are now pouring into 
it. Plus we would save a lot of lives and pro¬ 
duce a strong new country. Not to mention 
the effect this would have on all of the other 
countries that are falling into the communist 
camp. This should solve the pacification of 
villages problem, and probably even the 
political problems would solve themselves. 

The ITS. would retain ownership of the 
industries at first, then set the larger ones up 
with stock which could be bought by the 
people. ! he stockholders could then insist 
on their own management of the companies, 
if they thought this would bring them more 
returns. 

The future ol any country depends heavily 
on the schools it has. We would do well to 
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build schools into each of our new communi¬ 
ties and staff them with American teachers. 
Scholarships for brighter students to come 
to U.S. colleges would cost us little, com¬ 
paratively. We need to aim for Viet Namese 
teachers for the next generation . . . as 
well as Viet Namese engineers, artists, and 
businessmen. 

There you have it, the Green solution to 
the war. This should be acceptable to those 
who think we must win in Viet Nam and 
also to those who think we shouldn t be 
fighting there. It should be of interest to 
those who don't like the idea of throwing 
away $75 million every day, including Sun¬ 
day. And that is what it is, throwing it away. 

No doubt voti ve thought of several rea¬ 
sons why my program would get into trouble. 
I wonder il there are really any unsolvable 
problems involved? . . . Wayne 

The View From Here 

(Continued from pose 2) 

the Basic license because they feel the 

m 

word “novice” has some bad connotations. 
[ can t see why. After all. isn’t the General 
class license the basic license? If it isn’t 
now, it certainly will lie if and when incen¬ 
tive licensing goes through. Bight now it 
appears that incentive licensing isn’t an if 
anymore, but a when. 

The Novice licensee is a novice, or a begin¬ 
ner, and the name of the license seems most 
appropriate. In some respects the title novice 
is better than the beginner class issued in 
some countries. I’he word beginner seems to 
indicate that the* individual is just beginning. 
Although the Novice is a beginner in many 
respects, he has to have a rudimentary know¬ 
ledge of radio theory and Morse code, so he 
is slightly beyond the beginner stage. 

Although it doesn’t appear to me that 
the name of the license would have very 
much effect on the number of new Novice 
licensees and the number that go on to high¬ 
er class licenses, a longer license period and 
phone privileges on ten meters would offer 
a great deal. The Novice license was in¬ 
tended as an introduction to ham radio, but 
it doesn’t seem to me that that is what the 
present Novice class offers. An extended li¬ 
cense period and limited high-frequency 
phone privileges would give these new ama¬ 
teurs a chance to see what ham radio is 
really like. Hopefully, more of them would 
go on to obtain full operating privileges. 

... Jim Fisk W1DTY 


Acclaimed Throughout The World.... 
THE ‘QUAD’ AERIAL 
— Supreme for its size 



The Labgear ‘QUAD' uses a spider construction 
providing optimum spacing on each band IO-l5-20m, 

KITS AVAILABLE WITH OR WITHOUT BAMBOO 
ARMS. 

Wonderful performance — no tuning adjustment 
necessary. 


Labgear 


LABGEAR LIMITED 
CROMWELL ROAD 
CAMBRIDGE ENGLAND 
Telephone 47301 * Telegrams Labgear Cambridge 



ESTES ENGINEERING CO. I 

1639 W. 135th St. Gardena, Calif. 90249 
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3 BAND EICO 753 SIDEBAND KIT 
AT A SPECIAL LOW, LOW PRICE 



One tiling I hate is the use of super $84 
words as a means oi attracting attention. 
When you have used up all of the extravagant 
phrases, what is left to describe a truly good 
deal? Once in a long while, however, a value 
does come along which is relatively outstand¬ 
ing and which causes me some concern be¬ 
cause 1 don’t want to turn my principles 
around in the enthusiasm which 1 rarely 
feel. 1 am talking, of course, about the 753 
Eico kit. First, it is good looking. The gals 
will appreciate that. Second, it is not exactly 
a naked transceiver. It lias incremental tim¬ 
ing, enabling you to listen up to 5 kc either 
side of vour sign; 1 and it has vox, and 
built-in high level ALC. It has two speed 
tuning, either 6 to 1 or 30 to 1 and this 
is nice when you are trying to make the 
other fellow sound just perfect. It has a 
triode detector for AM. It gives you full 
band coverage on 80, 40 and 20 and it pro¬ 
vides grid block break-in CW keying. These 
are the kinds of features found normally on 
the highest priced transceivers. The 753 lias 
a normal power input of 200 watts PEP; of 
100 watts AM. Us output is a pi and will 
match -10 to 80 ohms. Its thermal shift is 
less than 400 cycles after a 10 minute warm¬ 
up, and its sensitivity is better than 1 mv 
for lOdb signal-to-noise. In short, this is a 
darn good design, especially since the factory 
has improved the VFO and made it Solid 


Our “Meat and Potatoes' power supply 
kit, described in recent ads, has been going 
over real big. There is really no comparison. 
This kit weighs 45 pounds and will make 
any standard transceiver sound better with 
its superior regulation and higher dynamic 
range. The MP supply is a kit of our own 
development and we have been selling lots 
of them. While our stocks last we will 
provide the Eico 753 and our MP supply for 
only $189.95, F.O.B. Harvard. We will'ship 
via Railway Express or truck. The Eico will 
weigh about 30 pounds and the MP supply 
45, so you can figure your transportation 
costs from this. Remember that this unit will 
drive any standard linear and that by itself, 
with the addition only of an antenna, a mike 
or key, you will have a complete station, 
suitable for AM, CW or Sideband. For those 
interested in the original Eico power supply 
kits, we have these too, cither the DC or the 
AC. Rv themselves they sell for $59.95. If 
you want the Eico 753 by itself, the price 
on this is $149.95. The best value, of course, 
is the combination we spoke of first. 

With the continuing shrinkage of the dol¬ 
lar ever present, where and when can you 
expect to find this kind of a deal again? This 
would be fine for mobile operation if you 
already have a rig and don’t forget that 
this set makes an excellent beginner’s station. 
If you are prone to want to break into this 
ham radio game, here is sound value. 


State. 


HERBERT W. GORDON COMPANY 


rr 


Helping Hams to Help Themselves 




WOODCHUCK HILL, HARVARD, MASS. 01451 

Telephone 617-45 6-3 548 
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What's New for You? 


Have you found a simple new circuit, or 
new semiconductor or other component, that 
lias been useful in your building? There are 
plenty of hams who would like to find out 
about it. Why not send in a short note for 
this column and we’ll publicize it and make 
if available to all the other experimenters 
who read 73. We re also looking lor technical 
comments on 73 articles—corrections, modi¬ 
fications, or compliments—and newly avail¬ 
able surplus, technical nets and meetings, 
new records and other information that’s 
likely to be interesting to the technically- 
minded ham. Please keep the comments 
short, and send (hem soon before someone 
beats you. Send to Paul Franson WA1CCH, 
38 Heritage Road, Acton, Massachusetts 
01720. 

Cheap VHF FET 

The 2N3819 FET has been used in many 
projects in 73. It s an excellent general pur¬ 
pose N-channel FET made by Texas Instru¬ 
ments. It can be used from dc to 300 MHz. 
The former price was $3.75—now its 90c, 
from Allied as well as many others. Here’s 
the perfect FET to transistorize all those old 
tube projects. We’ve heard of people con¬ 
verting command sets to use FET’s by simply 
replacing the lubes and a few resistors, but 
have no details yet. 

Tunnel Diode for $1 

General Electric (and others) have recent¬ 
ly developed new techniques for mass-pro¬ 
ducing tunnel diodes at low cost. TD’s have 
been around for a long time, but haven’t 
been used too much because of the former 
high prices and the peculiarities of the de¬ 
vices. Now TD’s are being used more and 
more. They are used in a number of UHF- 
TV converters (incidentally, the Japanese 
call tunnel diodes Esaki diodes, after the 
Japanese who invented them), and in many 


computer applications, runnel diodes use 
little power, can furnish high gain and low 
noise, and are very small. One TD can act 
as an rf amplifier, an oscillator, and a mixer 
at once, but you have to make sure l itat the 
proper function is happening at the proper 
frequency. TD’s overload easily and can’t 
furnish much power. They also are difficult 
to cascade and tend to take off at unsus¬ 
pected frequencies. Nevertheless, they are 
interesting devices with many uses and more 
ham experimenting and articles on tunnel 
diodes arc 1 needed. Both GE and RCA publish 
inexpensive books on TD’s and in addition. 
GE has many excellent TD application notes. 
If you want to experiment, the GE TD7 10- 
719 are $1.05 to $1.62. 

Laboratory Power Supply Questions 

Hank Olson W6GXN always writes inter¬ 
esting articles, but perhaps his Laboratory- 
Power Supply on page 38 in last Decem¬ 
bers 73 turned out to be a little too chal¬ 
lenging—through no fault of his. The two 
zener diodes (CRT) are shown correctly on 
the schematic, but they’re reversed on the 
parts layout. Likewise, the 560 kP resistor 
next to them on the layout should be 560 
i.\ There seems to be a little confusion about 
the diodes mentioned for CR5 and CR6. The 
Hoffman HB5 is no longer available and 
the Fairchild FD135 (not FD1135 as stated) 
is also rare. It doesn’t matter too much since 
almost any silicon junction diode (1N457, 
for example) will do. 

Finding Your Two-Meter Frequency 

Bill Richerson WA6VGR has come up with 
a simple way to multiply 8-MHz crystal fre¬ 
quencies by 18 to get the two-meter fre¬ 
quency they'll produce. Simply double the 
frequency in kilohertz on the crystal, then 
subtract that number from double the fre¬ 
quency plus a zero. For example, to find the 
18th harmonic of 8127 kHz, double 8127, 
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VANGUARD 
MODEL 501 
tod# in USA. 


$279.95 


SHIPPING COLLECT 
COMPLEIE WITH LENS 


SUB MINIATURE SOLID STATE 


TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 


THE VANGUARD 501 is a completely automatic 
closed circuit television camera capable of transmit¬ 
ting sham, clear, live pictures to one or more TV sets 
of your choice via a raw-cost antenna cable (RG*59U) 
up to a distance of 1000 ft without the need for ac¬ 
cessories or modifications on the TV sets* The range 
can be extended indefinitely by using line amplifiers 
at repeated intervals or by using radio transmitters 
where regulations permit 

There are hundreds of practical uses in business, 
home, school, etc* for any purpose that requires you 
or anyone chosen to observe anything taking place 
anywhere the camera is placed. Designed for contin¬ 
uous unattended operation, the all-transistor circuitry 
of the 501 consumes only 7 watts of power* 


SPECIFICATIONS: 

• Meatures 2 W f x 4" x T* (excluding lens and cchn&ttars). 

• Weighs 3Va lbs. 

• Operates on 100*130 volts 50 or 60 cycles, 7 Watts* 

• Tested at !0 Q to 125° F* 

• Advanced circuitry utilizing 35 semi-conductors most of 
which are silicon. 

• Field effect input circuit for minimum video noise* 

• Resolution guaranteed to exceed standards set by 525 
line TV receivers* 

a 

• RF output 30,000 microvolts adjustable for channels 2 
to 6. 


• Video output 1,5V p-p composite with standard nega¬ 
tive sync (random interlace). 

• Viewable pictures obtainable with illumination as low 
as 1 ft. candle* 

• Vrdicon controlled light compensation; 150/1* 

• Adjustable iris on lens enables use in bright sunlight. 

• New long life, sub-miniature vidicon with spectral re¬ 
sponse similar to Type 7735A, 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture quality 
when line voltage and temperature fluctuate* 

m All parts guarantied for 1 year (except for open fila¬ 
ment on vidicon or breakage). 

• Fast, low-cost service always available from our factory 
in Hollis, N.Y* 


Pre-set adjustable controls Include the following: Video gain, 
video compensation, pedestal level, target voltage, beam voltage, 
beam alignment, electrical focus, horizontal frequency, horizontal 
size, vertical freauenoy, vertical size, vertical linearity, modula¬ 
tion and RF frequency output. 


Send your order direct to our factory 

VANGUARD LABS 

196*23 Jamaica Av«. Dept. H Hollis, N.Y. 11423 


giving 16254. Then add a zero to 16254 
(162540). Subtract 16254 from 162540, 
leaving 146.186 MHz. Very quick. 

Free 88-mH Toroids 

You can’t beat this offer: Art Brothers 
YV7NVY, president of the Silver Beehive 
Telephone Company in Grouse Creek, Utah 
84313, has offered two 88-mH toroid tele- 
I phone loading coils of the type used in many 
FT! ] Y converters and audio filters free to 
those who write him and request them. In¬ 
clude 25c for postage and handling, and you; 
QSL card. Though he has a pretty good 
stock available, the offer is limited, of 
course. Send now before he runs out. 

Transistor circuits - again 

Watch out for those complimentary cir¬ 
cuits in Fig, 20 and 21 of the 73 Transistor 
Circuits in the March issue. In both cases 
the collector and emitter of Q3 are reversed; 
The collector should be grounded—not the 
emitter. 

Teletype Flip 

Frank Dick WA9JWL has suggested a 
small change in W6AYZs AFSK converter 
in the January issue that helps make it more 
useful for FSK on the high frequency bands. 
It allows the received signal to be turned 
upside down at the receiving end. All that 
is necessary is a DPDT polarity-reversing 
switch added between the 0.02 /iF capacitors 
connected to the hot ends of LI and L2, and 
the diode multipliers. Frank also mentions 
that he is very happy with the way the unit 
performs. 

I Waft 1C 

Packaged audio amplifiers available from 
Lafayette and others are very popular for 
many ham projects. They provide high gain, 
arc small, and take little power. They are 
also available in many varieties with power 
output from 100 mV to 5 or 10 watts, and 
cost only $3 to $10. I’ve used a number of 
! them as modulators for small transmitters, 
audio amplifiers for simple transceivers or 
receivers, and most of all, for testing. How¬ 
ever, new developments in integrated cir¬ 
cuits have just about made them obsolete. 
For example, the new General Electric PA222 
integrated circuit audio amplifier ( $3.70 for 
one), is a tiny (less than 1 inch by % inch) 
device that will put out 1 watt of audio at 
24 V. Its frequency response is within =:3 
dB from 55 to 15,000 Hz with 1 watt 































S.W.R. BRIDGE 

•MODEL SWB-2 

• READS FORWARD AND 

REFLECTED POWER 
SIMULTANEOUSLY 

• "EASY READ” METERS 

• USE FOR REFERENCE 

POWER METER 

• DUAL lOO-MICROAMP 

METER MOVEMENTS 

• LOW INSERTION LOSS 

• SIZE-5 ”X2"X2" 

$ 15.95 



Alb* 5W Cm 
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ihlppmw 
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dcnll 'III k.lJl: 

4S, III. 


THE BEST 
VALUE WE 
HAVE 
EVER 


MAY B E IEFT 
IN UNI, UP 
TO 2000 WATTS, 


GOOD THROUGH 
2 METERS 


SINCE 1933 


FAST SERVICE 


Phone CY 4*0464 


QUEMENT ELECTRONICS 


1000 SOUTH BASCOM AVENUE 


SAN JOSE, CALIFORNIA 


"'Northern California's Most Complete Ham Store 
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of output, distortion is low, sensitivity for 1 
YV output is only 75 mV, gain is 72 dB, input 
impedance 40 kfi and efficiency is about 50%. 
It requires a heat sir k, which is attached to 
a small tab sticking out of the end o; the 
device. External circuitry isn't very com¬ 
plicated, either. Now, about that miniature 
receiver you were going to build . . . 

Is Aries Dead? 

The death of Ewell Carter WA6ZAII, orig¬ 
inator and director of Aries, has caused 
severe problems for the group. Ewell had 
done much of the work and kept a record 
of it in a form that isn’t very useful to others. 
It now appears that the satellite project may 
have to be shelved. IF anyone might be inter¬ 
ested in helping out, please contact Bob Kolb 
YVA6SXC, 1300 W. Oak, Fullerton, Califor¬ 
nia. 

Keeping Kids off Your Tower 

A ham can be sued for liability if a child 
climbs his tower and falls off or is otherwise 
hurt. This is true even if the child is tres¬ 
passing on the ham’s property. Bob Sull 


\Y B2ZQI has suggested a simple way to dis¬ 
courage unwanted climbing. He wraps the 
lower part of his tower with chicken wire 
and fastens it in place with wire. This pre¬ 
vents the kids from climbing, yet is easy to 
remove when necessary. 

m 

What Transistor to Use? 

An unidentified author is Static, i he bulle¬ 
tin of the North Penn ARC in Philadelphia 
mentions that lie has just about solved the 
question of what transistor to use by stand¬ 
ardizing on the 2N706 NPN transistor (avail¬ 
able in surplus for almost nothing or new 
as the plastic-cased Motorola MFS706 for 
45c) and the PNP 2X3638 (Fairchild) or 
MPS3658 (Motorola) for 46c. Both are ex¬ 
cellent silicon transistors with a dissipation 
of about 200 inW. The 706 is useful to at 
least 100 MHz and the 3638 to about 10. 

I Ye Static author mentions that he has built 
a complete 10-meter superhet including 
audio output with 2N706’s and that almost 
all of the transistor circuits in the April 73 
circuits book can be built with these two 
transistors. 

... Paul WA1CCH 
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NEW PRODUCTS 


shielding assures minimum radiated leakage. 
The power supply is regulated for maximum 
output stability. 

The KG-686 kit is furnished with a BNC 
output jack, mated terminated cable, solder, 
detailed assembly manual and operators 
manual—everything you need. Available for 
$95.00 from Allied Radio Corporation, 100 
N. Western Avenue, Chicago, Illinois 60680. 


Knight-Kit Solid-Stale 
RF Signal Generator Kit 



If you have been struggling with an old 
tube-type signal generator or using a unit 
that is poorly calibrated, you can step up to 
an excellent solid-state unit with the new 
Knight-Kit KG-686. This generator covers 
from 100 kHz to 54 MHz with an accuracy 
ol ± 1.5% on all bauds. When the built-in 
100 kHz/1 MHz crystal calibrator is used, 
usable calibration within 0.1% can be easily 
ol itained. A built-in detector-amp] i fier-speak- 
er gives zero beats from the crystal calibra¬ 
tor. 

The built-in meter shows either rf carrier 
or modulation level and the individually 
shielded attenuator switches provide 21 out¬ 
put levels to —96 dR. 0 dB equals 100,000 
mV into 50 ohms and calibrated outputs as 
low as —106 dB (0.5 mV) may be obtained, 
'ine control with the meter covers —10 to 
+ 2 dB calibrated on the meter. The maxi¬ 
mum calibrated output into a 50-ohm load 
up to 30 MHz is 120,000 mV, ±2 dB. The 
internal modulation is 400 Hz with metered 
depth of 50% up to 30 MHz. Provisions are 
made for external modulation—1 Vrrns will 
provide 50% modulation at 400 Hz. 

The KG-686 features a solid-state floating- 
type chassis-isolated oscillator with tunable 
L and O on every band lor accurate track¬ 
ing. 1 he 4" metal dial has two alternating 
colors for easy reading and the 6:1 vernier 
drive with anti-backlash permits you to set it 
right on the money. The chassis has been 
carefully layed out and generous copper 


Ameco Preamplifier 

I he new Ameco PT preamplifier is a con¬ 
tinuously tuning unit that is specifically de¬ 
signed for use with a transceiver. It improves 
sensitivity and signal-to-noise ratio while re¬ 
ceiving and bypasses itself while the trans¬ 
ceiver is transmitting. In addition, it may 
be used to ieed a second receiver and auto¬ 
matical!),' mutes it when transmitting. It also 
improves immunity to transceiver front-end 
overload by use of its built-in attenuator. All 
of this without any modifications to the 
transceiver. 

The PT preamplifier has been found to 
he especially effective on IQ and 1.5 meters 
when used with transceivers using a pi net¬ 
work in the output. Most receivers of this 
type begin to suffer a noticeable decrease in 
sensitivity on 15 meters and especially on 
ten, In addition, the inclusion of 6 meters 
in its timing range makes it usable with those 
second receivers having a 6-meter range. 
$49.95 from Ameco Equipment Corporation, 
U, S. Highway 1, North, P.O. Box 6527, 
Raleigh, North Carolina 27608. 


Gonsef Two-Meter Linear 





A new linear amplifier with a built-in 
solid-state power supply for mobile use 
with a CSB-2 SSB Communicator or similar 
exciter lias been announced by Gonset. Rug¬ 
ged ized for mobile use, it is completely self- 
contained, and derives all operating voltages 
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from l he 12 Ydc primary electrical system 
of the vehicle. 

The Gonset “Camtron” mobile linear cov¬ 
ers the entire two-meter band including 
MARS and CAP frequencies and may be 
operated in any mode, AM, C\V, FM or SSB. 
A blower provides ample cooling for the 
heat sink in the solid-state supply and tlie 
cooling required by the 4X150A used in the 
amplifier. The high-voltage supply provides 
1000 volts from a dc to dc converter and 
the bias supply is self adjusting. 

The Camtron” may be driven to 180 watts 
PEP by an exciter in the 5 to 30 watt range. 
It is compatible in appearance to the Gonset 
fixed-station linears, but is stvlrd to the re- 

r * 

quirements of mobile operation. 3209.00 
amateur net, For further details, write to 
Don Ward, Sales Manager, Gonset, Inc.. 
1515 S. Manchester Avenue, Anaheim, Cali¬ 
fornia 92803. 

Skylane Quad Antennas 

Skylane Products, manufacturers of mul¬ 
tiple element quads, is introducing quad kits 
at greatly reduced prices. Two, three and 
four element quads may now be purchased 
in kit form, with either bamboo or fiberglass 
spreaders. These new kits are economically 
priced, yet easy to assemble. For more in¬ 
formation, write to Skylane Products, 106 
Bon Air Drive, Temple Terrance, Florida 
33617. 
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MAKE MONEY 
BY PHONE!! 

YES! You can male BIG 
MONEY by calling us colled 
—today!—H you have any of 
the following equipment. We 
urgently need and must buy: 
TED Radio Transmitters, RT-67 and RT-68/GRC 
Transceivers, PP-IQ9/GR Power Supply, R-l 10/ 
GRC Recvr., C-433 and C-434/GRC Controls, 
AN/URR-13 and -35 Radio Recvrs*, AN/ARC- 
27, -34, -52 Transceivers, PLUS any hi quality 
military or commercial TEST EQUIPMENT. We 
pay the most—fastest!—with a smile! CALL 
TODAY! 

COLUMBIA ELECTRONICS, Dept. 7 

4365 West Piio Blvd., Los Angeles. Calif. 90019 

Phone: (213) 938-3131 


ANTENNA SPECIALS 


Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

TH-2 Beam 

74.50 

50.00 


HCJ ELECTRONICS 

E. 6904 Sprague Ave. 
Spokane, Wash. 99206 


High-Frequency RF Amplifier 

A significant improvement in the design 
and performance of broadband, high dy¬ 
namic range rf amplifiers has been an¬ 
nounced by Comdel. The power gain of their 
new unit is 9 dB from 0.5 to 50 MHz 
and when installed in a 50 ohm system. the 
noise figure is less than 3 dB, The typical 
dynamic range of more than 140 dB in¬ 
sures freedom from cross modulation and 
makes gain control unnecessary. Typical ap¬ 
plications for these new amplifiers include 
low power linear amplifiers (0.2 watts peak 
output), antenna amplifiers, broadband 
mutticouplers. and broadband instrument 
amplifiers. Input power requirements are 
18 to 22 Vdc at 40 mA-a 110 Vac self- 
contained power supply is available with 
the amplifiers. For more information on the 
HDR 10 series amplifiers, v ile to Comdel 
Inc.. Beverlv Airport, Bcverlv. Massachusetts 
01915. 


NOVICE CRYSTALS $1.25 EACH- 4 

FT-243 HOLDERS. FUNDAMENTAL FREQUENCIES. 

80 meters—3705-3745 kc, 

40 meters— 7155-7195 kc. 

15 meters—7033-7083 kc. 

Add postage per crystal; Sc first class, lOc airmail. Specify 
frequency desired and nearest aval labia will be sent. Other 
fraqaencifis in stock. Free list. Dealer and club inquiries 
invited. Satisfaction guaranteed, 

NAT STINNETTE, Box Q, Umatilla, Fla. 32784 - 




MOBILE FIX£D SQUALO 

Squalo h q fell half wave, hori¬ 
zontally polarized, omni-directional 
antenna* 


vvb 


S : ' 


ASQ-2 2 meter, 10" square $ 9.95 
ASQ-22 2 mefer stacked 16.95 

ASQ 6 6 meter, 30 ' square 13.95 



a 


HAM STIK 



MODEL #HS-1 


6-10-15-20 Meter 

Adiusfable DipoEe 
with Universal Mount 
Ideal For Small Lots, 
Apartments, Vacationing 

$23.50 Net 


SEE YOUR DISTRIBUTOR OR WRITE FOR FREE CATALOG 


DEPT A-2 


* 









6 21 HAYWARD STREET 
MANCHESTER, N. H 03103 
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TUNAVERTER 

POLICE-FIRE-AIRCRAFT CALLS 

— TUN ABILITY — USABILITY — QUALITY — 

T U NABLE, CALI- 
G RATED solid state 
converters to change 
your auto and home 
radios into excellent, 
sensitive, selective, cali¬ 
brated Amateur and 
VHF receivers! 

Tour /itffe converters ore absolutely tremendous. 1 
f would recommend them to anyone/* 

Pouf English* Canada 

• 6*1 reduction tuning! * Plug into auto radio! 

* HP-2 gang tuning! • American Wade! 

* VNF—3 gang tuning! • 9 volt ptry powered! 

• FREE 24"’ conn. coax! * Size lV*XZVzTAV% m 

* 2 WEEK MONEY BACK GUARANTEE! 

Models for AM & FM 


BAND 


MODEL 

COVERS 

OUTPUT 

PRICE 

Marina 


Marino 

2,3*3.0 me 

550 kc 

$19,95 ppd 

SW & wwv 

SWL 

9.3 10 me 

550 ke 

$(9.95 ppd 

CB \ 10 

M 

273 

2ft.9*30 me 

1500 ke 

$29,95 ppd 

6 meters 


504 

50*54 me 

1500 kc 

$29,95 ppd 

2 meters 


1450 

144*150 me 

1500 ke 

$29.95 ppd 

Potto* 


1 f 308 

> 1 375 

1 11564 

30-38 me 

1500 k c 

$29.95 ppd 

fire. & 


37-50 me 

1500 ke 

$25,95 ppd 

Mari lift 


150-164 me 

1500 kc 

$29.95 ppd 

Aircraft 


1328 

1 IS-128 me 

1500 kc 

$29.95 ppd 

Radiation 

loop for use 
Fust AIK 

with homo i 
MAIL add 

radios 
$-85 oa. 

$1.25 ppd 


Order from: HERBERT SALCH & CO. 

Marketing Division of Tompkins Radio Products 
Woodsboro 78, Texas 783*3 
OR SEE YOUR DEALER. 




SMwmr SOO 

5 BAND-480 WATT SSB TRANSCEIVER 
FOR MOBILE-PORTABLE-HOME STATION 


ACCESSORIES: 

Full Coverage External VFO. Model 410.$ 95 

Miniature Phone Band VFO. Model 4068 .$ 75 

Crystal Controlled Mars Oscillator. Model 405X ...$ 45 


Dual VFO Adaptor. Model 22 . % 25 

12 Volt DC Supply, far mobile operation. 

Model 14-117..$130 


Matchmg AC Supply, Model 117XC. .$ 95 

Plug-in VOX Unit. Model VX-1 .$35 


COTT RADIO SUPPLY, Inc. 

266 ALAMITOS AVENUE 
LONG BEACH, CALIF. 90802 




High-Frequency RF Amplifier 



A significant improvement in the design 
and performance of broadband, high dy¬ 
namic range rf amplifiers has been an¬ 
nounced by Comdel. The power gain of then- 
new unit is 9 dB from 0.5 to 50 MHz 
and when installed in a 50 ohm system, the 
noise figure is less than 3 dB. The typical 
dynamic range of more than 140 dB in¬ 
sures freedom from cross modulation and 
makes gain control unnecessary. Typically ap¬ 
plications for these new amplifiers include 
low power linear amplifiers (0.2 watts peak 
output), antenna amplifiers, broadband 
multicouplers, and broadband instrument 
amplifiers. Input power requirements are 
18 to 22 Vde at 40 mA-a 110 Vac self- 
contained power supply is available with 
the amplifiers. For more information on the 
HDR 10 series amplifiers, write to Comdel 
Inc., Beverly Airport, Beverly, Massachusetts 
01915. 


Automatic Voltage Regulator 



The Perma-Power company has just an¬ 
nounced a line-voltage regulatoi for elec¬ 
tronic equipment up to 400 watts. Although 
designed primarily lor color television sets in 
areas where line voltage regulation is poor, 
there are many applications in the amateur 
station. 

! lie regulator automatically boosts line 
voltage 10 volts when the line drops below 




















































































110 volts. When voltage is normal, the unit 
cuts out. It also shuts off when the equip¬ 
ment it is powering is shut off. Complete in¬ 
formation is available from the Perma- Pow er 
Company, 5740 North Tripp Avenue, Chi¬ 
cago, Illinois 60646. 


CB Matcher 



Although designed primarily for CB op¬ 
eration. the new Gold Line CB Matcher 
should be useful for low-power operation on 
the ten-meter band. The CB matcher is an 
antenna matching network which can pro¬ 
vide an SWR of 1.1:1 on the transmission 
line at all times. It is inserted between the 
transmitter and antenna and can be cali¬ 
brated with an SWR bridge. For further in¬ 
formation, write to Cold Line Connector. 
Inc., Muller Avenue, Norwalk, Conn. 06852, 

1C Audio Power Amplifier 

A high performance integrated circuit 
audio power amplifier is now available from 
Motorola. The MC1554G offers an audio out 
put of one watt with total harmonic distoi 
tion of less than 0.4% from 20 lo 20,000 Hz. 
The 1-watt output may Ire delivered to either 
direct coupled or capacitively coupled loads. 

The input impedance of the MC1554G is 
10k ohms and the output impedance is a 
low 0.2 ohms. This low output impedance 
is optimized fur driving a 16-ohm load— 
commonly encountered in audio and servo 
applications. The voltage gain of the unit is 
adjustable by means of external connections 
to three gain-adjust pins. Through these ex¬ 
ternal connections, nominal voltage gains of 
9, 18 or 36 may be selected. For zero signal 
input, the current drain is only 1 1 mA with 
a 16 V power supply. Price is $15.00 each in 
quantities of 100. For more information, write 
to Technical Information Center, Motorola 
Semiconductor Products, Inc., Box 955, 
Phoenix, Arizona 85001. 



the HEW 


Vacmtmii 

PORTABLE ANTENNA 

with Non-Shatterable Base 


DPZ CORPORATION 

P. 0. BOX 1615 
JUPITER, FLORIDA 33458 


Patented 


• 20-15-10-6-2- Meters 

• Very Low SWR 

• Folds to 19 inches 

• Weighs only 2 pounds 

• Complete for 5 
Frequencies 

$24.50 

ask your local dealer 



CHECK WITH US FOR YOUR REQUIREMENTS! 

We maintain the largest stock of used equipment 
in the Northeast — Engineering Department Time 
Payment Plan available, 

WRITE FOR LATEST COMPLETE LIST 


StMuu RADIO 

P O. BOX 312 CONCORD, N. H. 03301 

FONE 603-225-3358 
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Luxury with Economy 
in Fashionable Murray 
New York C/ty 


No New York City parking problems — 
just drive up to our door and let us take 
care of youx ear. 

The ROGER WILLIAMS HOTEL is 
so conveniently located to most of the city's exciting attractions; 
including Times Square, Radio Ctty, Lincoln Center, Empire 
State Building, etc. The ROGER WILLIAMS HOTEL often 
a hom-edike atmosphere in bcauriful rooms with modem 
television. Air conditioning, and a good Restaurant and 


Phone: |212], MU9 0600 

ROGER WIT .T JAIuiS HOTEL 
MADISON AVE «<T. 31st S'TFLELErT 



SPACE AGE KEYER 




Only 

$ 67.50 



* Planar epitaxial infegrateef circuits for reli-* 
ability. No tubes—No separate transistors. 

* Precision feather-touch key built-in , 

* Fully digital—Dot-dash ratio always per-* 
feet, 

* No polarity problems—Floating contacts 
switch — 300-V @ 100-roa 

* Rugged solid construction—will not walk* 

* Send QSL or postcard for free brochure* 



BOX 455, ESCONDIDO, CAL. 92025 


CORD SHORTENER 



Well OM, you say that you really have 
your shack cleaned up . . . after all these 
years! Yes, I suppose it does look pretty 
good from the operating position, but how 
neat are things behind the scene? 1 mean, 
when (he time arrives for some changes or 
repairs, does the wiring behind your rig 
appear to be the remains of an explosion 
at the spaghetti factor}? Well, with the help 
o! a new item on the market, you will now 
be able to at least get a bead start at 
straightening out that tangle of wires. 

The General Electric Company now pro¬ 
duces a handy and inexpensive item, avail¬ 
able at most hardware and department stores, 
which provides a neat method oi shortening 
those excess ac power cords dangling from 
your equipment. The excess cord is simply 
wound around the plastic cord shortener arid 
secured at each end in slots. Priced at 7 to 
10 cents, the GE Coilzit” goes a long waj 
toward improving the appearance of the 
sliaek. Ask for GE catalog number GE- 
2550-0. 

Kent A. Mitchell, W3WTO 

Semitron Zener Diodes 

The Semitronics Corporation has just an¬ 
nounced a new series of low-cost, heavy-duty 
zener diodes. These zeners are noted for 
their maximum surge capacity and stability. 
Rated at one watt, these Semitron zeners are 
encapsulated in an alkyd resin case and 
feature an inner epoxy seal, long leakage 
paths and low dynamic impedance. Zener 
voltages available are from 2.4 to 1 fi.O volts, 
±10%, Price is 99G with lower prices for 
quantity purchases. For a copy of the SZ 
Zener Diode 1 )ata Sheet, w rite to Semitronics 
Corporation, 205 Canal Street, New York, 
New York 10013. 
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Remote Isolation Relay 

Alco Electronic Products has just an¬ 
nounced a new relay which should be very 
useful in many remote control and similar 
applications. This unit combines an isolated 
step-down transformer and a sensitive low- 
voltage relay into a single, trouble-free de¬ 
sign. Although 110 Vac is required, the 
relay is activated by shorting ihe safe, iso¬ 
lated low-voltage circuit which can be run 
through ordinary surface wiring. Operates 
from 95 to 125 Vac with low current drain. 
Two basic models are available: the model 
FR-IOI. SPST, $3.85 and the model FR-102. 
SPOT’, S3.95. For more information, write 
to Alco Electronic Products, Inc., Lawrence, 
Massachusetts. 

Semitron Experimental Chassis Kit 



«#«*«> 

For the home experimenter who does u lot 
of breadboarding, the new Semitron Experi¬ 
menters’ Perf-Board Kit looks ideal. It con¬ 
sists of a sturdy Ys" tempered board with 
holes on W centers to prevent component 
crowding. Solid brass eyelets are supplied 
for easy soldering and insertion of a number 
of components leads through a single eyelet. 
If solderless connections and maximum con¬ 
struction speed is desired, the spring con¬ 
nectors supplied with the kit can be used lor 
making rapid and mechanically secure con¬ 
nections. 

The extremely low price of 89c for the kit 
makes it available to all—even beginners. 
For further information, contact Larry Riv- 
imui, Sales Manager, Semitronies <Corpora¬ 
tion, 265 Canal Street, New' York, New 
York 10013. 


NEW! IMPROVED! 

SOLID STATE 

FREQUENCY CONVERTERS 



Priced from only $ 14.95 to $39.95 


OVER 5000 FREQUENCY COMBINATIONS FROM 
.45 MC TO 475 MC AVAILABLE FROM STOCK. 

MANY NEW MODELS TO CHOOSE 
FROM OFFERING A TOTAL OF THE 
FOLLOWING: Crystal control, vari¬ 
able tuning, UHF epitaxial transistors, 
FET transistors, noise figures as low as 
2.0 db, full wave varactor diode tran¬ 
sistor protection, sensitivity better than 
2/10 microvolt, fully shielded oscil¬ 
lators and band-pass filters to elimi¬ 
nate spurious frequencies, zener diode 
voltage regulation, 6 to 12 volts posi¬ 
tive or negative ground, slug tuned 
coils, double tuned R.F. stages, tuned 
mixer stages, wide band LF. amplifiers. 
All this plus the highest quality com¬ 
ponents carefully assembled, tested, 
and guaranteed. 

We have exactly what you want at a 
lower price and better quality than you 
can obtain elsewhere. See our new 
multiple oscillator converters for moni¬ 
toring two or more frequencies simul¬ 
taneously! 

24-hour special delivery service avail¬ 
able on many models. 

Send lor your free 1967 converter catalog. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave. Hollis, N. Y. 11428 


AUGUST 1967 


113 











































Letters 



11 


relax! 

get COMDEL'S NEW 
In Line" WATTMETER 



$95.00 postpaid U.S.A. 

► Measures absolute power with Idb accuracy In 
50* Q systems. 

► Operates at all frequencies between 1,5 and 
60 MHz. 

► Calibrated 0.2 to 1500 watts in three ranges, 

► Doubles as VSWR meter without the use of 
charts. 

► Features antenna tune function for maximizing 
output from fixed load transmitters* 

► Has negligible insertion foss t less than 0.02 db. 

► Is simple to use, two switches select power range 
and function. 

*Other impedances available on special order. 


COMDEL 

beverly airport 
beverly, mass. 


INTOLERANCE 


Dear 73 : 

Would it lie wrong to say that some of the com* 
plaints in amateur radio represent intolerance—a mild 
form of the same disease its religion, race and politics7 
This shows up in discussions of GMT. Hertz, license 
classes, operating modes, activities . , 

What amateur has earned the authority to tell all 
others they must use GMT in log-keeping if they want 
to he good operators? DX’ers are able to think in 
terms of DX. but casual operators cannot ami need 
not* Hut, it is incumbent on the casual man to trans¬ 
pose to GMT in any and all DX QSL matters. 

Those in favor of Hertz and those in favor of 
cycles, second are antagonists. But really, practically, 
if one talks in Hertz and the other in cycles, they 
will understand each other. 

How about the AM-SSB feud? Mechanically, these 
modes are somewhat antagonist. But the AM'er is 
intolerant when he puts carrier deliberately on a 
SSB QSO, And. the SSB'er is intolerant when he refers 
disparagingly to Ancient Modulation. 

Dick Ellers K8JLK 
Warren. Ohio 


SSB vs AM 


Dear 73: 

I didn't think much of your editorial this month- 
kind of stinks i I believe it is a ham's privilege to 
choose which mode of operation he desires, whether 
it is GW, SSB or Advanced Modulation. When are 
you SSB'ers going to give up trying to cram that 
"‘squawkin stuff M down everyone else's throats — don't 
you think it in their own decision? 

J. C. Evans W0GSW 
Pittsburg, Kansas 


Dear 73: 

Agree with you on SSB only for the phone bands* 
AM is dead. Let's bury it. 

D* G. Thibault W0NLH 
Chesterfield, Missouri 


Dear 73: 

Isn’t it time u wr eliminated ? DSB would defeat 
ur narrow bandwidth. I prefer AM for audio quality* 
SSB has no base power. It sounds rotten and I’ve 
listened on a lot of new revrs too* Splatter is terrible* 
SSB commercial fad - l don’t want a xevr.. Even if 
you can make 1 kc precision gear—but u will never 
hve perfect operators ! t It isn’t the gear so much ns 
these sloppy unrespectful operators on the air, par- 
ticLilarly SSBers. What about static on SSB—ha ha. 
Wipes out SSB. SSB “ Scientific Step Backward. 

John Fickeisen WB2IQE 
Moravia, New York 

Pu nt‘( ittzi in n ** tt r.s—g fa m mrt r h i-* / 


Dear 73: 

Fine business on your June editorial . . . 


Ralph Campbell W4KAE 
Lexington, Kentucky 


Dear 73: 

Sideband is on the way out Just a matter of a few 
more years like the FM fad in the 1950‘s. 

R. Eomrighausen W0UBI 
Paloa, Kansas 





























Ferrite Beads 


Dear 73: 

In connection with the Ferrite Bead article fl7tf t 
April, 1967 i* f seem to have made an oversight* 

Although the photo shows the bead on a dime, 
il is not necessary that a dime be mcoropratcfl into 
the circuit. In the event that a dime is used as a 
pallet for the bead* it is not necessary that the dime 
be grounded* 

The bead people say thAt they used the dime to 
show the relative size of the component, hut 1 sus¬ 
pect that they did this to confound any oriental 
imitators* 

Joe Williams W6SFM 
North Hollywood. Calif, 


Happiness 

Dear 73: 

Happiness is receiving the June issue of 73 Magazine 
on May 31. Your new circulation manager is OK! 

R, F. Herhiff W6MCS 
Arroyo Grande* Calif. 


Dear 73: 

. . . You really surpass QST and GQ. Keep up those 
great articles. 

Rob WN3FNT 


Phone Patching 

Dear 73: 

The article on phone patches by K8BLL was very 
good and covered the aspects of patching well. There 
b one point, however, he has overlooked* 

As an ex-Ohio-Bell man, I have delved into Com¬ 
pany tariff regulations. There is a tariff for all tele¬ 
phone companies allowing for customer owned and 
maintained equipment. This allows large concerns to 
attach their own radio equipment to telephone com¬ 
pany lines. The tariff requires that the equipment be 
maintained, and to be removed in case of difficulty 
with the lines until the 1 trouble is located. There is 
no rate for this tariff* The tariff books are available 
at the telephone company office and can be examined 
upon demand. 

If large companies can attach their radio equip¬ 
ment to telephone company lines, there should be no 
reason an amateur can not. Also, to keep cross-talk 
down, do not let voice peaks from the receiver hit 
the telephone line at more than -r3 dBm. 

Jan Underdown K8LUR 
Napoleon, Ohio 


ALL BAND TRAP ANTENNA ! I 




•"? For ALL Aimteor Transmit- 

Wale Rr«lv?r! Mak« Wariri *•"- at 1000 Watt* 

Wid£ -**>» ;■*«« W0t -- AM 2000 SSB PiNct or 

y,L“* p J 8 iFi B " nrf .t on8 ° r ‘ Link Direct Feed. Light, 

Clearer on AH Bands. | n Mt( weatherproof. 

Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline, III-impart molded resonant trap*. You 

just tune to desired band. Excellent for A LI* world-wide 

start-wav© mreiws and amateur trtfuroliters. For NOTICE 
AND ALL CLASS AMATEURS I Eliminates 5 separate an¬ 
tennas with excellent performance proven. Inconspicuous lor 
Fussy Neighbor hoods! EAST INSTALLATION! Thousands 
of users, 

75-40-20-15-10 meter hands. Complete ..119.05 

40-20-15*10 meter. 54 fi. (best for swCs), Complete ..$18,95 
SEND ONLY $3.DO (cash, ch.* mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Free information. 

MIDWAY ANTENNA * Dept- A8-I * Kearney, Nebr, 68847 


Interested in VHP? 

Then why not send for a free sample of the 
VHF’er Magazine. It's devoted entirely to serious 
VHF and UHF hamming. It contains articles by 
well-known and capable VHF'ers. All who want 
to improve their knowledge of VHF are invited 
to subscribe. 

The VHFer 

Parks Laboratories 
419 SW First, Beaverton, Oregon 


WE BUY . . . 

TUBES FOR CASH 

UNITY ELECTRONICS 

107 Trumbull Sf. f ELIZABETH, NJ, 201 * FL 1*4200 


Youth in Ham Radio 

Dear 73; 

i have just Finished reading your editorial in the 
May 73 Magazine and would like to inform you that 
some of us arc doing something to in:ere-1 youth in 
amateur radio. Perhaps I can pass along a suggestion 
which may well help other groups in getting an organ¬ 
isation started for this purpose. 

The exploring program of the Boy Scouts of Amer¬ 
ica offers a perfect opportunity for any amateur radio 
club or organized group of interested persons to spon¬ 
sor a program for boys specializing in any of the 
hobby interests* 

The Toledo Mobile Radio Association Incorporated 
has just finished organizing an Explorer Post for boys 
of high school age in the Toledo area. The specialty of 
this post Is, of course, amateur radio. Starting with 
eight boys two months ago, the number attending 
meetings is already up to fifteen and expected by the 
end of the first year are between thirty am! fifty boys 
in the program. The sponsoring organization provides 
its name, leadership, and a meeting place* TMRA has 
provided twelve adults for she Explorer Post Com- 


QUAD KITS FOR IQ -15-20 M 


L 


Us 



FIBERGLASS OR BAMBOO 


FROM ONLY 

$39.95 


■ Spreaders: Hi” Butt, /i” lip ■ 1-10”X10” 
Aluminum Center Plate ■ Cast \lumintnn Spi¬ 
ders 24**X24” ■ 1-Instruction Manual showing 
exact dimensions and curves showing results to 
be expected. 

SINGLE FEED LINE VERY LOW SWR 
INP1 T Z FROM 45- 55 OHMS 
2, 3 S: 4 ELEMENT KITS 



106 Don Air Dr* 

Temple Terrace, Flo* 33617 
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mil tee ami made arrangements for using Start High 
School in Toledo as a meeting place for the hoys. 
Classes its code and theory are provided by the post 
leaders, while lectures and demonstrations by special¬ 
ists within the club are put on a volunteer basis, 
Club members are also opening up their junk boxes 
and unused rigs for the boys as they become licensed. 
Plans are under way to have the entire post participate 
with the club on field day* 

Any amateur radio club or organization Interested 
tn public service needs only to contact their local 
Hoy Scout Service Center to get full information on 
the organization and operation of such a unit. 

Bill Smith KSLFI 
Explorer Post 73 
Toledo, Ohio 

Break-in 

Dear 73; 

The influx of "Break — Break/ 1 ,4 ltM/ p "Charlie — 
Charlie," "Roger/ 1 "Over/* "Go-ahead" hoys is mad¬ 
dening, Nothing is more obnoxious to me than to 
hear "Break -— Break" when Vm right in the middle 
of a good conversation. 

Most of these "Break — Break" boys, so I'm told 
come from the military, but I bet some are converted 
CB'ers, and still others fresh from f filibustering an¬ 
cient modulators. Regardless of origin—is not good 
English the better way? Why not join in a QSO, 
rather than "Break” it. Say "This is W5X.XX — may 
1 join you?" or maybe even, "Hello Bill/* if you 
know someone in the QSO, 

Another thing, why filibuster on SSB? Use VOX 
for realistic type conversations. You sound better and 
get more out of if* Push-to-talk is quick enough too. 
If a question is asked, you can answer it irnmediaicdy. 

the signal fades momentarily, you can repeat. 
What could be more natui*al? 

Just listening to an old AM type filibuster Ls boring. 
They sound like they are settling down for the night 
sometimes, Thera are long periods of silence (key still 
down), heavy breathing or chewing, and many yawns 
ami repeats of what was said ten minutes ago. As far 
as Pm concerned, there was only one advantage to 
fillibustering ; it gave the guy on the other end n 
chance to read the newspaper. 

Well nl course, all of this is my opinion. Is it fact? 
Yon be ihe judge. Amateurs are an independent lot, 
and everyone has his own ideas of what’s best for 
him and the fraternity. And of course, ho can do 
what ho pleases—within bounds. But, Pm asking for 
help. Let's campaign for better English. Let’s have 
names—not handles. 

John Gee K5AMF 
Dallas, Texas 75224 

Help Needed 

Dear 73: 

Our Red Shield Youth Center is in the process of 
organizing u radio club, and we have already secured 
our ham radio license. We are now in the process of 
securing the proper equipment, but we are still in 
need of one or two men who would be qualified to 
rsead up this club, I thought that perhaps your organ¬ 
ization would be able to put me in touch with some¬ 
one who might be interested in being the leader of 
our club. We serve children from ages six to eighteen 
who come from a financially deprived neighborhood, 
and so volunteer help is necessary for us to carry 
out many of our activities; therefore, we need a man 
or two who would he willing to donate a few hours 
once a week or so as a leader of our amateur radio 
club, 

G. P* Alexander, Director 
The Salvation Army 
Red Shield Youth Center 
711 X E. Dekum Street 
Portland, Oregon 

Are there any Portland hams who can aid in this 
worthy eauacf 
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MESHNA SURPLUS BARGAINS 


REFLEX CAMERA American made, takes IS pics 127 film .. $ 1.50 


GEIGER COUNTER complete w/meter, 5 50 volt 
transistor supply, less probe tube. #410$4.00 


ANALOG TIMER w/sync motor, DC motor, 8 hr, input to 1DK output 
via gear train* Made by Veerfer Root* #VR . , ... $L5Q 


POLICE-TIRE converters. Kit when wired makes 
your car radio into short wave receiver. High 
band 100-200 me or tow band 25-100 me. Either 
kit 5 5.00 or both kits ......$9.00 


FET transistors w/spec sheets. channel junc¬ 
tion FET .................$1.00 ea 6/$5,0O 


240 AMP SILICON DIODES 


PIV 

t >P ■ ■ - 4 . ■ fa * 




$5.00 


MICROAMP METER, braird mw 100 microamps GE. #435 $1.50 


METER w/thermocmipla & sun call demonstrates electricity from 
sun or heat. #435K 4 | i <M I P M a * s ■ * # t ■ i ■ ■ 4 * * | ■ p I » « • n a i i * ■ s ■ i * + ■ I h « * 4 - + f * t i 4 1 4 tti b t « V1 I ■ $3.00 


COMPUTER PC Salvage Boards 6/$l. 


IC INTEGRATED CIRCUITS TQ-85 flat pack with special 

sheet I * ■ - 4 • 4 ■****■ -Wf-" - * ■ ■ ■ M ■ 8 « F * ■ ■ ■ ■ * ■ * * * ■ mw m • a mmmmm fi ■■ ■ $1.00 ea. 2 foe $1.75 


Nl-CAD battery cell 1.25 volt 6 amp hours ........... $3.00 


POLAROID FILTER, demonstrate polarizing theories 2 sheets 
5i5 inch ...............*.. .$1.00 



BATTERY CHARGER hit. 3 amps 6 & 12 volt output. #207 $4.0 


1 


FAIRCHILD CAMERA F-56, 20 inch focal length* In trunk w/film 
mags* cables, viewfinder, etc. Manual or electric* Package weighs 
150 tbs., cost Gov't $2,500.00 each. .... ..._ ....$100.00 


POWER SUPPLY KIT output 6-12-24 
volts DC 6 amps from 115 volt house 
current. Used for powering surplus 
gear, plating, charging.#340 12.00 


GUN CAMERA, standard Air Force AN-6, Takes 50 ft. 16 mm. 
XJnt. #447 ... $17.50 


MEMORY FRAMES, wired core frames from com¬ 
puters, xlnt condition, w/specs .. 

.ISO core $4.00 * 1,000 core $10.00 

4096 core $12.50 * 8192 core $15.00 


SNIPERSCOPE M-3, complete, operational, less battery. 

See in dark: ............. $225,00 


LENS KIT, 12 Eastman Kodak cell* with experimenter* 
sheet. #222 ......$1.00 


PUSH! SUTTON tuner assembly from Car Radios w/osc.— 

RF—Ant coifs .. ... ....... 2/$LQ0 


REED SWITCHES, triggered by magnet or coif, used in 
burglar alarms ..............6/51.00 


SNOOPERSCOPE TUBE see in dark, late model 6032 w/spec 

S h 6"Cit, #■ I iti ■ 1 ,« H ■ 4 4 1 M *• M I pi ■ k ■ II ■ a. a ■ 4 ifr a I II I . ■ J I ■ ■ i r ■ ■ ! ■ k d - N; f i ■ • i ■ i t if >1 it ■ ■ |iaii i ■ i it ■ | | 6 + 0 


SUN CELL, make electricity from the sun, jumbo site 
w leads & sheet . .......75f 


FIRE ALARM HEAT SENSOR, any setting from 50 to 300 F. Make 
your own alarm system for fire alert . 75p ea. 6/$3.00 


EXPERIMENTERS RELAY package, 4 
relays with instructions using as RF 
noise gen., telephone ring-blink indi¬ 
cator, AC buzzer. .. #418 1.00 


The above listing show* only a few of the hundreds of bargains 
available in our #4 page catalog crammed with fantastic tk unusual 
electronic & optical equipment purchased from govt* and other 
sources, We have a inpst unusual JL varied stock for the photo-bug, 
R d D lab, amateur radio, etc* 

All material shipped FOB Lynn, Mass, (you pay shipping). 
Minimum order $5.00 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN, MASS. 01904 


29 VOLT 50 AMP DC REGULATED 

Operate on MS volt 40 cycle input with output of 2? volts 
DC 50 amps filtered and regulated* Solid state components 
with standard 19 Inch rack panel mounting. Excellent 
condition* Shipping wgt. 175 lbs, —...., $75.00 


29 VOLTS DC 35 AMPS REGULATED 

Same type power supply as above with lesser output of 
35 amps. _..—— ——— $45,00 


1600 VOLTS DC 1*8 AMPS REGULATED 

Solid state circuitry. 115 volt 40 cycle input, rack panel 
mounting, filtered with 0.5% ripple. Only a few of these 
on hand. Shipping wgt. 175 lbs. —-$75.00 


5 VOLT FILAMENT XFMR 12 KV INSULATED 

Unused government surplus, 120 volt 40 cycle input with 
2 isolated secondaries, SA volt at 43 amps and 5.1 volts 
at E4.5 amps. Use them back to back for a high powered 

line isolating transformer + *4-** 4# ■ p pa ■ ■ ■ ■a ■aaa mw m m m m vaa B-r rftn« l#4rt I + *■§ iff ■#♦* + ■#■*■■ $5.00 

4X250 TUBE, used, OK __..._ ....._ . .$5.00 

4X230 SOCKET w/chimney & plate ring _ — __~..$4 t 0Q 


One only . . - COLLINS KINEPLEX RCVR/XMTR TE-2D2F-5 
& TE-202E-I, $200 takes alL 

Don’t have any info on this but It’s racks of transistorized 
equipment & with power supplies. If you know what if 
is you can steal it for ------$200.00 


IBM WIRED MEMORY FRAMES 

Removed from high priced computers. Exlnf condition. 

4,000 core ._*_ ,,, —..-. $12.50 

8,000 core -™-****------— $15.00 

14,384 core _ 


IX a. .a m m mm a mm ■. i a I4i wmm-mm-m-m-wrmrk-nm w BHB ■ *-fe-ai-»-fl B 4 « i -r-i B- + -P §41* 


■ I, i ■ iin ii m 35.00 


LIGHT ACTIVATED 

SCR (LASCR) 


Function of 
window top 
tape readers 
replacement, 
list price . 

an SCR triggered by light thru the glass 
of the TCM8 unit. Various applications in 
, character recognition, logic circuitry, relay 
night lighter brain. Offered at a fraction of 
. , only small quantity available. 

25 

PIV $ .75 

200 PIV 

$2,30 

50 

1.00 

300 

2.70, 

75 

1.35 

400 

3.20 

too 

1.60 

500 

4.00 

ISO 

2.00 

Under 25 V 

•5D 


■m 

New winter catalog het-flff-the- press. We keen no mailing 
lists. Send 25c for this best HO gage catalog wo have ever 
printed, More bargains than evrr before. 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN. MASS. 01904 
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Technical Aid Group 


The members of 73’$ Technical Aid Group 
are listed below. They are willing to help 
other hams with their technical problems. If 
you have a question about ham radio which 
can be answered adequately through the 
mail, write to one of the Volunteer TAG 
members whose specialty encompasses your 
query. Please write legibly and include a 
self-addressed stamped envelope with your 
request. 

If you feel you are qualified to help other 
hams and would like to join the Technical 
Aid Group, write for complete details. To do 
the most good and to provide the best cover¬ 
age, we need TAG members in all parts of 
the country. Right now all US call areas ex¬ 
cept W1 are represented as well as Europe 
and South America. 

Although 73 will help the Technical Aid 
Group with organizational help and publicity, 
we want it to be a ham-to-ham group help¬ 
ing anyone who needs help, whether they are 
73 readers or not. 

Bob Groh WA2CKY, BSEE, 123 Anthony 
Street. Rochester, New York 14619. Special¬ 
izes in VHF/UHF solid-state power ampli¬ 
fiers, but will be glad to make comments on 
any subject. 

jim Ashe W2DXH, R.D. 1, Freeville, New 
York, Test equipment, general. 

G. H. Krauss WA2GFP, BSEE, MSEE, 
70-15 175 Street, Flushing, New York 11365. 
Will answer any questions, dc to microwave, 
state-of-the-art in all areas of communications 
circuit design, analysis and use. Offers help 
in TV, AM, SSB, novice transmitter and re¬ 
ceivers, VHF antennas and converters, re¬ 
ceivers, semiconductors, test equipment, digi¬ 
tal techniques and product data, 

Don Nelson WB2EGZ, EE, 9 Greenridge 
Road, Ashland, New Jersey 08034. VHF an¬ 
tennas and converters, semiconductors, selec¬ 
tion and application of vacuum tubes. 

Stix Borok VVB2PFY, high school student, 
209-25 18 Avenue, Bayside, New York 11360. 
Novice help. 

Richard as iner WB2TCC, high school 
student, 163-34 21 Road, Whitestone, New 
York 11357. General. 

J. J. Marold WB2T7;K, OT Division, USS 
Mansfield DD728, FPO San Francisco, Cali¬ 
fornia 96601. General. 

Clyde Washburn K2SZC, 1170 Genesee 
Street, Building 3, Rochester, New York 


14611. TV, AM, SSB, receivers, VHF con¬ 
verters, semiconductors, test, general, product 
data. 

Theodore Cohen W9VZL/3, BS, MS, PhD, 
261 Congressional Lane, Apartment 407, 
Rockville, Maryland 20852. Amateur TV, 
both conventional and slow-scan. 

James Venable K4YZE, MS, i LB, LLM, 
119 Yancey Drive, Marietta, Georgia. AM, 
SSB, novice gear, VHF, semiconductors, and 
test equipment. 

J. Bradley K6HPR/4, BSEE, 3011 Fair¬ 
mont Street, Falls Church, Virginia 22042. 
General. 

Wayne Malone W8JRC/4, BSEE, 3120 
Alice Street, West Melbourne, Florida 32901. 
General. 

Bruce Creighton WA5JVL, 8704 Belfast 
Street, New Orleans, Louisiana 70118. Nov¬ 
ice help and general questions. 

Louis Frenzel W5TOM, BAS, 4822 
Woodmont, Houston, Texas 77045, Electronic 
keyers, digital electronics, IC’s, commercial 
equipment and modifications, novice prob¬ 
lems, filters and selectivity, audio. 

George Daughters WB6AIG, BS, MS, 1613 
Notre Dame Drive, Mountain View, Cali¬ 
fornia. Semiconductors, VHF converters, test 
equipment, general. 

Tom O’Hara W60RG, 10253 East Nadine, 
Temple City, California 91780. ATV, VHF 
converters, semiconductors, general questions. 

Steve Diamond WB6UOV, college student, 
Post Office Box 1684, Oakland, California 
94604. Repeaters and problems regarding 
legality of control methods. Also TV, novice 
transmitters and receivers, VI IF antennas 
and converters, receivers, semiconductors, 
and product data. 

Orris Grefsheim WA6UYD, 1427 West 
Park, Lodi, California 95240. TV, HF an¬ 
tennas, SSB, VTF antennas and converters, 
receivers, semiconductors, and general ques¬ 
tions, 

Hugh Wells W6WTU, BA, 1411 18th 
Street, Manhattan Beach, California 90266. 
AM, receivers, mobile, test equipment, sur¬ 
plus repeaters. 

Howard Krawetz WA6WUI, BS, 654 
Barnsley Way, Sunnyvale, California 94087. 
HF antennas, AM, general. 

Howard Pyle W70E, 3434—74th Avenue, 
S.E., Mercer Island, Wosliington 98040. Nov¬ 
ice help. 
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Trigger Electronics 
is as near as your 



.. or your mailbox 


phone 



Trigger—tor the most complete inventory 
of amateur and CB equipment. Everything 
in stock for your convenience! 

Trigger has cut the red tape of time consuming 
credit delays. Just pick up the phone and call 
us (no collect calls, please) and your goodies 
will be on their way—usually the same day! 


WHY IT WILL PAY YOU TO DEAL WITH TRIGGER 

■ Amazing Trades 

■ No Down Payment Required 

■ Low Budget Terms 

■ Midwest Bank Credit Cards Accepted 

■ Fast. Efficient Service 

■ No Waiting 

■ 20 Minutes From Downtown Chicago Or 
O'Hare Airport 

* Near Junction Of Routes 64 & 43 

■ Plenty Free Parking 

■ Open Weekdays Until 8:00 PM 

■ COME IN, BROWSE AND GET ACQUAINTED, AND 
SEE THE MOST COMPLETE INVENTORY OF HAM 
AND CB GEAR—ATTRACTIVELY DISPLAYED. 

NEW EQUIPMENT ON LOW BUDGET TERMS 


another important 
TRIGGER service: 



PROMPT SERVICE... 
PROMPT CASH! 



No company processes foreign 
orders and inquiries with 
greater dispatch than Trigger 


TRIGGER Attn: W9IVJ 

7361 North Avenue 
River Forest, Illinois 

RUSH THE FOl LOWING: 


Amount 

Enclosed 


NAME. 


ADDRESS. 


CITY 


STATE 


.ZIP. 


L_ 


ORDER BLANK TO: trade ur present gear, order 
equipment, sell ur gear for cash. 


STORE HOURS Weekdays 11:00 A.M.—8:00 P.M. 

'.CENTRAL TIME) Saturdays 9:00 A.M.—3:00 P M 


Ameco 

Hallicrafters 

Numechron 

Astatic 

Hammarlund 

Regency 

B & W 

Hy-Gain 

S B E 

C D R 

Johnson 

Shore 

Cush-Craft 

Mark Mobile 

Swan 

Dow Key 

Millen 

Trimm 

Drake 

Mosley 

Vibroplex 

Eico 

National 

Waters 

Fin co 

New-tronics 

Weller 


and many other major brands 


LIKE-NEW EQUIPMENT ON LOW BUDGET TERMS 

■ Ten-Day Trial ■ 30-Day Guarantee 

Tops in performance and appearance, thoroughly and beau¬ 
tifully reconditioned, and clean as a pin. Alignment, calibra¬ 
tion as good as new, and frequently better. Listed below are 
but a few of the hundreds of items and accessories currently 
available. Write for complete listing and prices. 


LIKE-NEW 

BARGAIN SPECIALS 

FOR 

AUGUST 

.irsi 

DRAKE TR4 

$519 

SX M 1 . -. 

$147 

galaxy AC t- 

DRAKE R4a_ 


sxm. 

370 

HD1D0A, . . r r t + 

. 134 

DRAKE 

339 

SXI2?.. 

. 799 

HQ14SC.. . 

. 169 

SWAN 3 SO .. . 

299 

■3 m m m u. M. m m u M m 

127 

1 101 7 DA c ....... 


S3E 34.. 

349 

S X14 rl . 

77 

SP600JX, .. 


SS2LA LINEAR... 

199 

NCI 09... 

79 

SS30Q.. * 


CLEGS 66ER. 


MC1 2 5 * - * * . 

89 

DX190S .. , 


INTERCEPTOR,..- 

257 

NC1BJD.. 

199 

HXlfJ. 


JOHNSON RANGER. 

89 

NC3HT ... 

239 

SENECA VHFl ,, . 

. 177 

KNIGHT T1SOA * .* 

8? 

NC X 3 * * * *+■* + *** . 

179 

HA 14 E HP2 4*.. 

* 137 

AMECO TX&2. _ 

119 

NCX5 .. . . . , 

399 

CENTRAL lDOV* * 

, 379 

sns. ... 

74 

HCL2900, ....... 

499 

P£H LA409C . . . , 

. 119 

SX1I0 . 

79 

OOHSfT 077A. ... 

77 

HICXOK 752A,. + 

. 249 


SPECI^ 1 - 


SPECIAL 


IIP1TEJ nuAl.Tir y H[ i f?CC ICITS 

-■ --- W1I — m ^ 

7 5 JK SSB TRAHSCEIVER #7T?. ?s"~ 

751 AC tit U20C #57.95 
720-tf WATT CHI #fS7 
77J-SO 1ATT CIO #39 
TTZ-VTO i'/AC SUPPiP #33 




ALL TELEPHONES (312) 771-8616 A SMALL DEPOSIT WILL HOLD ANY UNIT ON LAY AWAY 



/ 


/ -AJ r, 

yy / j / 

^ / t 






j v \7} 

7361 NORTH AVE. * RIVER FOREST, ILLINOIS 60305 

(WEST SUBURBAN CHICAGO) 


SUNDAY TELEPHONE 
SERVICE 
11 A.M.-3 P.M. 









































































































































★ Price—$2 per 25 words for non-commercial ads; $5 
per 25 words for business ventures. No display ods 
or agency discount. Include your check with order. 

if Type copy. Phrase end punctuate exactly as you wish 
It to appear. No ali*capital ads. 

if We will be the Judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad Im a later Issue* 

if For SI extra we can maintain a reply box for you. 

it We cannot check Into each advertiser, so Caveat 
Emptor * * . 


SELL: Collins MP-I mobile supply, low hours, 
two spare power transistors, §115.00; 351D-2 mo¬ 
bile mount, cables, $30.00; Cliff-Dweller, 80-40, 
assembled, unused, 100 ft pwr cable, §85.00; Heath 
OM-3 oscilloscope, unused, $22.00; Johnson Match¬ 
box, 250-23, $28.00; Vibroplex Key* Blue Racer, 
§15.00. Morton Berger, K2HNB, 57 Meeting Lane, 
Hicks villa, N. Y., 11801, phone 516-796-8198. 


WANTED: Copies of VHFER magazine, years 
1963 and 1964 for personal collection. W1DTY, RFD 
1, Box 138, Rindge, JM.H. 03461. 


WANTED: Sonar and magnetometer equipment; 
also technical manuals and books on the sub¬ 
jects. Please forward offers to Box 1492, care of 
73 Magazine, Peterborough, N. H. 


COLLEGE COSTS: SBE-34 Xcvr, original carton 
with mike and cables. $275. Matching SB-2LA 
linear, $150. Both for $400. Bob Buckman, K9AIY, 
1221 N, Milwaukee St., Milwaukee, Wis., 53202. 
Phone 414-273-5096. 


SIX ASSORTED ISSUES of ATY Experimenter, 
circa. f 64- f 65, $1 from 73 Magazine, Peterborough, 
N.H. 03458, 


HQ-170*A, $195. Johnson Pacemaker SSB, $160. 
HA6 and HA2 transverters with power supply. 
$195. All good condition. Chuck Keeton, K80BWV 
4126 Cloverhill Dr., Canton, Ohio 44706 


DRAKE 2B with 2BQ, calibrator, manuals, ex¬ 
cellent condition, $200, Eico 753 with 751 AC sup¬ 
ply, solid state VFO, desk microphone, manuals, 
new condition, $225. Will ship prepaid in USA. 
William L, Wallace* K8HYY, Route 6, Box 110, 
Xenia, Ohio, 45385. 


WANT to borrow manual for Halhcrafter S-27 
receiver so I can make photocopy. Will purchase 
manual if you want to sell. WlDTY, RFD X, Box 
138 ( Rindge, N.H. 03461. 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy toroids, five for $1.75 postpaid. Elliott 
Buchanan and Associates, Inc., 1067 Mandana 
Blvd. Oakland, California 94610 


6288 FEET HIGH for 6 & 2 DX on Mt. Washing¬ 
ton. N.H* Take your gear up on the Cog RR from 
Base Station. Food and facilities available at 
Summit House, also bunks for overnight. 


WANTED: Tubes, transistors, lab instruments, 
test equipment, panel meters, military and com¬ 
mercial communication equipment and parts. 
Bernard Goldstein, Box 257 Canal Sta., New 
York NY 10013 


DUMMY LOAD 50 ohms, flat 80 thru 2 meters, 
coax connector, power to 1 KW. Kit $7.95. wired 
5H 95. PP, HAM KITS, Box 175, Cranford, N. J. 


SCHEMATICS FOR either the ARC-508, or the 
ARR 15 6 both described in June T 65 issue of 73, 
only 50c each. 73 Magazine, Peterborough N.H 
03458. 


WANTED: All types of aircraft, ground radios 
and tubes, ICXIOOUAs, 4CX5OO0S. 304TLs, etc. 17L7, 
51X. 618S, 618T, R388, R390A, GRC units. All 51 
series. All Collins ham or commercial items. Any 
tube or test equipment regardless. For fast, fair 
action. Ted Dames Co., W2KUW, 308 Hickory 
St,. Arlington, N. J. 07032 


THE FRIENDLY FAVORITE. Warren, Ohio A.R.A. 
Hamf'est, August 27, Newton Falls. Follow arrows 
from Rt, 534 and turnpike exit 14. Contests, swap- 
shop, XYL-YL program. 


INTERNATIONAL TEEN-AGE NET (ITAN) is 

looking for new members. If you are a teenager 
wo want you. Inquiries should go to Net Con¬ 
trol station ITAN, WA7FDF, 17728 22nd St. N. E., 
Seattle, Washington 98155 

RTTY FOR SALE Mdl-14, 15, 19 sync motors with 
fan $10.00; 255 polar relays $2.50; Three-headed 
T.D.s, $60.00. B. L. Ferris, P.O. Box 672, East Flat 
Rock, N. C. 28726 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N.H. 03458. 


TEKTRONIX SCOPES 512, 514D, RCA WO-91A. 
Fully calibrated with probes/manuals. Sell/swap 
for 51J-4, R-390 or equal receiver. SASE for 
specs, pix, prices. Alter, WB/AL6NJH, 5502 Elm- 
bank. Palos Verdes, California 90274. 


COLLINS SM-2 desk top microphone complete, 
one month old absolutely perfect condition. 
Original cost $48.00. First check for S25.00 takes 
it. Did Burne, K3KAW, 514 Waverly Ave. Clarks 
Summit, Penna. 18411, 


WANT TO CORRESPOND with Hams and SWLs 
in ISA and other parts of the world. Would 
also like to receive club magazines from radio 
clubs. K. Harvant Singh, 31, (774), Upper Museum 
Rd„ Taiping, Perak, West Malaysia, Malaysia, 

NECKTIES* red, blue or green, with your call 
emblem or design, hand painted. Wear to con¬ 
ventions, hamfests and club meetings. S3.00 post¬ 
paid. A&B Specialties, 1519 SE Hamilton St., 
Roseburg, Oregon. 


CE-100V serial 790. Mint condition, little used. 
Original carton, manual and pair of spare 6550’s. 
$400,00, W3NKS, 312 West Timonium Road, 
Timonium, MD 21093, 
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TEKTRONIX 511AD scope, 10 MHz bandwidth, 
good shape with instruction book. $150. Paul 
Franson, WA1CCH, 38 Heritage Rd., Acton, Mass. 
01720. 


SOUTH HILLS BRASS POUNDERS & MODULA¬ 
TORS 27th annual hamfest will be held August 
6th at St. Ciair Beach, 5 miles south of Pitts¬ 
burgh, Penna., on route 19. For further infor- 
ation write W3WFR, 1500 Tretter Drive, Pitts¬ 
burgh, Pa. 

QUAD CITY AMATEUR RADIO CLUB, of Moline, 
Illinois, and the Davenport Amateur Radio Club, 
of Davenport, Iowa, will hold a hamfest Sunday. 
August 20th, at Fairy Land Park, route 61, 12 
miles north of Davenport, beginning at 8 A.M. 
Trunk sales, prizes, hidden xmtr hunt <6 meter 
and CB). Advance ticket donations: $1.40 or 
3/$4. Contact Wayne Youngberg, WA9RDG, 2308 
Stadium Dr., Rock Island, Illinois. 

WANTED: Instruction manual for the Halli- 
crafters S-27 UHF receiver or copy. I will make 
copies if there is a manual available for loan. 
W1DTY, RFD 1, Box 138. Rindge, N.H. 03461. 

SOUTHWESTERN/PACIFIC DIVISIONS ARRL 
CONVENTION September 8-10, Ambassador Hotel, 
Los Angeles. Registration $2 (with banquet $10) 
until Aug. 15; thereafter $3 and $12. Checks to 
“ARRL Convention”, and send to Box 3151, Van 
Nuys, Calif, 91405. 

SIX METER CLUB OF CHICAGO, Tenth annual 
picnic and mobile meet, Sunday, August 6t.h, at 
Picnic Grove, on Route 45 one mile north of 
Route 30, Frankfort., Illinois. For further informa¬ 
tion write Alfred Bagdon, K9YJQ. Chairman. 7804 
W. 66th Place, Bedford Park (Argo P.O.), Illinois 

60501. 

INTERNATIONAL CHC/FHC CONVENTION: 

Third annual convention, at Stouffer's Inn, 120 
W. Broadway, Louisville, Ky., August 3, 4 and 5, 
1967. For further information write Fred Gleeson, 
WA4LMD, Box 20114, Louisville, Ky. 40220. 

ALBERTA CENTENNIAL Amateur Radio Con¬ 
vention. Calgary, Alberta, Canada, July 8-9, 1967, 
Write to VE6NQ, Box 592, Calgary, Alberta, for 
full information. 

srT LOUIS COUNTY, MISSOURI: Second annual 
hamfest of the Suburban, Radio Club, Sunday, 
July 30th, 1967, at Creve Coeur Lake Memorial 
Park, St. Louis County. For further information 
write Joe O wings, K0AHD, Suburban Radio 
Club, 10217 St. Daniel Lane. St. Ann. Mo. 63074, 

VOTE! VOTE! VOTE! HAMS! National incentive 
licensing poll! Vote for or against, signing your 
call and handle on QSL or postcard. Now! Results 
petitioned to FCC. Spread the word fast. Vote 
today. Rush your vote to SCCARC, Dept. 73, Box 
685, Moravia, N.Y. 13118. 

CONVERTERS. World's largest selection of fre¬ 
quencies. Ham TV vidicon cameras and parts at 
low factory-direct prices. See them now in our 
full page ad in this issue. Vanguard Labs, 196-23 
Jamaica Ave., Hollis, N.Y., 11423. 

IOWA 75 METER PHONE NET will hold its an¬ 
nual picnic on Sunday, August 13th at McHose 
Park, Boone, Iowa. Hams and their families are 
invited; please bring a covered dish and your 
own table service. Soft drinks will be available. 
Prizes and guest speaker. For more information, 
write to Ray Pollock WA0FFN, Mt. Auburn, Iowa. 


GET IT FROM GOODHEART 


EVERYTHING UNCONDITIONALLY GUARANTEED 

ALL-BAND SSB RCVR BARGAIN: Hallicr afters R-45/ 

ARTt-7. 550 kc to 45 me continuous. Less pvvr sply .,149.50 

GO try pwr $30, SSB product detector . $20 

TIME PAY PLAN: Any purchase totaling $160.00 or more 
clown payment only . . *.0% 

DZ-1 Superliet rervr 15-70 — & 1 tit) 1500 kc 89*50 

R-23/ARG-5 Command rcvr 190-550 kc 14.95 

A.RX. 12 #22 Conun and rcvr 540-1600 kc ,.. 17.95 

APR-4 Y AM/PM Rcvr mod. to 115v 50/110 c.V lvilli pwr plug. 

book, tuners 38-100 me .,*..,♦,* . *, ** 250.00 

CV-253/ALR Tumr brand new 38-100 me .250.00 

APR-4Y with CV-253 _ _ __ _ .... 425,00 

P. U.R* for tuners [>75-2200 and 2175-4000 me. 

URR-13 Rcvr 222.70-404 me AM, w/honk .. 249.50 

Handbook for AN/tJRIt Rcvr .. .. 10.00 

HANDBOOKS for AN'ARC-3 or for ART-13 ...... 10.00 

Other Handbooks, or Schematics* ask for them t 

RAJG2-B is AC pwr sply for SCK-522, only ....... 17.95 


TDD xmtr 45 W Po A2. AS* 115-156 me, .. __ 295.00 

TDZ xmtr 30 W Po A 2 t AS* 225-400 me, . 495.00 

LM-14 treq. meter. *01% 125 kc-20 me* ..... .. 57.50 

TS u 323/U R freq. meter 20-480 mc. r .001% .. . 169*50 


SOMETHING NEW in Surplus Test Equilinumt: At youi 
request, will furnish dated NBS-trace a hie Certificates of 
Calibration, 

We have a TREMENDOUS INVENTORY and WE ARE 
ALWAYS BUYING! But, please don't ask for catnlcg; im¬ 
possible lo keep up to date. Ask by TYPE OF MATERIAL 
NEEDED. 

PLEASE BE AS SPECIFIC AS POSSIBLE! 

WHAT DO YOU HAVE TO SELL US? 

We want Tektronix Oscilloscopes, Hewlett- 
Packard Signal Generators and other material, 
Military Communications Equipment of all 
kinds. Aeronautical Radio Shop Equipment* 
etc. We don’t like to play games on prices; it 
is your material, you fell us what you want 
and we will say Yes or No. Shop it first if 
you wish, then tell us a price we can pay and 
we will pay it and the freight, PRIME CON¬ 
TRACTORS: Get us on your Bidders’ List! 


R.E. GOODHEART CO. INC. 

Si 

BOX I2 20GC BEVERLY MILLS, CA. 90213 
PHONE:AREA 2L3, OFFICES 272-570% MESSAGES 275*5347 




iiiiimiiiiiiiiiiiiimilliMiim 
Master Code 

the sure and easy way 

TELEPLEX METHOD Code In- 
struction gives you training 
that makes you proud of your 
accomplishment. The greatest 
pleasure derived from any 
hobby is an exhibition of your 
skill. Shaky speeds of a few words per minute 
may be gained in most any haphazard, hit-or- 
miss system* Professional skill will be gained 
only from professional training* Brochure 7-S is 
free—it gives you the facts. 


| TELEPLEX COMPANY 

S 739 Kazmir Court. Modesto, Cal. 95351 
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BRAND NEW GOVERNMENT SURPLUS 

DIODt-J N202I—PIV 150 RMS (05 AVG (0 amps. 

SI.00 ea. 6/S5.00 


4x150 SOCKET—$K 650 (no by-pass capacitors) 2.50 
ELECTROLYTlCS 3500 MFD 50 VDC 1.00 

OIL FILLED CAPACITOR—8 MFD (500 VDC 2.00 

SC 221 TUNING CAPACITORS—NEW 4.00 

BOARDS (with resistors, capacitors 

diodes, etc) 12 for 1.00 

PLUG-IN COMPUTER BOARDS (with diodes, 

tubes, resistors) (.00 

CRYSTAL BOARDS—10 crystal positions 5 for 1.00 
JENNINGS CAPACITORS 150 MMFD 

* 10000 V Peak 3 00 

iREL CAGE BLOWERS—2" MSV—40 cy. 5.00 
OHMITE PARASITIC SUPPRESSORS P 300 .25 

BAG OF RESISTORS (50 assorted carbon & wire) 1.00 

dual variable capacitors ea, s *c. 7-100 pf 

IOOOVAC 1.50 

DUAL VARIABLE CAP. 470PF-4500V. 125 Air Gap 

E. F. Johnson 7.50 

FfLAMENT TRANSFORMER 115/230 VAC 

50 cps. 6.3V 20 amps (used) 2.00 

FILAMENT TRANSFORMER U5/230VAC 

50 cps. 6.3V 10 amps (used) 1.00 

POWER TRANSFORMERS 115V 60 cps. 

2SV @ .010 Amps, 420V @ .300 Amps. 3.50 

CARDWELL VARIABLE AIR CAPACITOR 44-625 PF 10.03 
JOHNSON VARIABLE AIR CONDENSERS 

6.8-99PF 1250V ,75 

JOHNSON VARIABLE AIR CONDENSERS 

160-102 I.5-5PF 3 for 1.00 

El MAC CHIMNEY FOR 4-400—SK 406 3.00 

CHOKE—3 HY. <3 0.55 Amp. DC DCR 37 r 1.00 

SCOPE TUBE SHIELDS 2“. 5" and 7" 2.00 

GLOBAR TYPE A 100 ohm (use 2 for dummy load) .50 


FOR PROMPT SHIPMENT PLEASE INCLUDE POSTAL 
MONEY ORDER OR CASHIER’S CHECK. OHIO RESI¬ 
DENTS PLEASE ADD 3 u o SALES TAX. PLEASE IN¬ 
CLUDE SUFFICIENT POSTAGE. TO COVER ORDER. 

MENDELS0N ELECTRONICS CO. 

516 Linden Ave. 

Dayton, Ohio 45403 513-252-9911 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

oiTsm 11 ’ ELECTRONICS flyer - 

999HOWARD AVE-BURLINGAME, CAL. 


FREE ARCTURUS CATALOG 

A Trusted Name in Electronics Since 1925 
Electronic parts, tubes. Wholesale. 
Thousands of items. Unbeatable prices. 

ARCTURUS ELECTRONICS CO. 

502 - 22nd St., Dept. ST, Union City, N. J. 07087 


LEARN RADIO CODE 




Album eftntftfni l hrm 12" 
LP*« 254 hr. instruction 


THE EASY WAY! 

b No Books To Road 

* No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 

Based on modem psychological 
techniques—This course will tafci 
you beyond 13 Wep,m* In 
LESS THAN HALF THE TIME! 

Also dvalloble ort magnetic tape. 
See your dader nowl 


EPSILON Ofc] RECORDS 


296 Eat) Front Street, Florence* Colorado 


HEATH KIT KS-1 kilowatt power supply wanted. 
Send price and condition. Sell or trade new 
Clegg 99*er, $85.00. Don Johnson, KBMIM, 76 

LaVerne Ave., Ventura, California* 93003, phone 
805-642-5338, 


BACK DATED comics, magazines, pocket novels 
from a dozen to a truck load. Write for prices. 
Georges Enterprises* 192 Main St, Moosup* Conn. 
06354, 


DRAKE 2B, 2AC, 2BQ with manual. Price S1S5.00 
Ship COD. WB4CDA, Lee Herrington* 313 63rd 
Ave. North* Myrtle Beach* S.C. 29577 


TOROIDS, 88mhy center-tapped, 5/$1.50 postpaid. 
Valiant, perfect $150-00 Brand new TX-62 $120. 
SX-U5, $320. HQ-140-XA, $125. SX-28, $45. 11/16 
RTTY tape $3/box. Mode! 26 like new $50. Model 
19* $125. Wanted: Gonset linear; Communicator; 
rotator; tri-band beam; capacitance decade box; 
sync motors. Send stamp for list. Van, W2DLT. 
302X Passaic, Stirling, NJ 07980, 


SB-300 with SSB, AM and CW filters plus 2 M 
converter* $275; HG-10 monitor scope, $50; HO-13 
Ham Scan, $70; like new with manuals. Ed Jurow, 
20314 Harding, Olympia Fields* Illinois, 60461. 


CUYAHOGA COUNTY, Ohio, call book with cross 
index* zones and radio clubs, $1.50. H. Hermann, 
W8CZM, 3671 W 129 St.* Cleveland* Ohio. 


JOHNSON INVADER 2000 new* $1000; Tapetone 
receiver with 2 M converter; $225; Valiant. Har¬ 
vey-Wells TBS-SOD; Send for list. Thom as, 11 Sus¬ 
sex North, Lindsay* Ontario, Canada. 


FIVt new ITT mobile 70% off; list $415 now $135 
Transistor powered, 30 watt* 25 to 54 MC* Front 
mount, with new microphone* antenna with 
spring mount* cables and instruction book. FCC 
type-accepted equipment. Write for pictures and 
details. Western Communications Co., 4130 Coch- 
ran Street* Santa Susa no, California 93063. 


HEATH HW-12, $90. HW-32* $85. Or both for 
S160. Excellent condition and clean. Robert Shaw. 
W9EII* Box 154, Rankin, Illinois, phone 217-397* 
6211* 


NEW JERSEY, Southern Counties A.R.A.* Mani¬ 
fest and picnic, Sunday* August 27. Egg Harbor 
Lake* Egg Harbor City* N J. Off route 50* 3 
miles north of route 30. Family affair, lake bath¬ 
ing* children's events, shaded picnic area* in 
addition to swapshop. auction and door prizes. 
SJ single registration or $1.50 for family. Talk-in. 
50.2 and 147 mcs. Other details, C. J. Hobart, Jr.* 
313 Shore Road, Northfield, N.J. 08225. 


TELREX tri-band model TB7E, exellent condition 
with spec sheets, priced to selL 100 ft. CPH 
Amphenol RG8/U, $8* Jack R. Hildreth* 1 Stone- 
hill Dr,* Apt, 3K, Stone ham* Mass. 02180, phone 
617-438-0755. 


CTK's BARB’D WIRE ANTENNA. $1 brings pic¬ 
tures and instruction sheet for this unique en- 
tenna. WA6CTK, Box 444, Montebello. California, 


HAM MARL UND HQ-ilOA communications re¬ 
ceiver, mint condition, $150* Heath Seneca 2&6 
meter transmitter late model* SI 00, excellent 
condition. Heath 2 meter converter model XC-2, 
best offer. Lafayette HE-45B 6 meter transceiver, 
$50* Karl O. Anderson, 36 Elm St., Mayville, NY 
14757* 
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IMMACULATE Heathkit HW-32 20-meter SSB 
transceiver and brand new HP-23 power supply, 
all for $130. WB2VTF, Don Nausbaum, 167 Loines 
Ave., Merrick, NY 11566, 516-623-5808. 


WRL f s reconditioned transceiver bargains. These 
prices without trades: GTCi—S149.95: SR46—$134.94; 
HW12—$99.95; HW22-^$99.S5; Swan 240—§179,94; 

Eico 753—$149.95; NCX3—$199.95; Utica 650 & 

VFO—§119.95; Galaxy 3—§199.95; Galaxy 5—§299.95; 
Galaxy 300—S169.95. Free list of hundreds more. 
Write WRL, Box 919, Council Bluffs, Iowa 51501 


FOR SALE: DX100 + SB10. §75; HQ14QXA, $75. 
Cash, pick-up, excellent condition. Edward A. 
Noel, W1KDU, 121 Fapirteau Ave.* Woonsocket, 
El 02895, 


TELREX 536 super deluxe 5-el 20.M beam, 12 db 
gain, 26 db F B, §200, W. G. Frazer, K8NXB, 168 
Westwood Ave. f Akron, Ohio, 44302. 


COMPLETE CONVERSION instructions for the 
AN/VRC-2, just §1 while the supply lasts, 73 
Magazine. Peterborough, N.H. 03458. 


BC-610-E transmitter, -639 tuner, ±814 speech 
amplifier, ±70 control unit. Spare modulator 
deck, tuning units and coils. Low pass filter, SWK 
bridge, spare 10GTH and 250TH tubes. Best offer 
accepted, TCS14 trans and receiver, AC power 
supply and control with cables and handset, spare 
tubes. WA0IQQ, N. A, Master ton, 300 W, 6th St,, 
Litchfield, Minn, 55355. Phone 612-693-8913. 


ELECTRONIC IPARTS: Components, transistors, 
diodes, kits, relays and many special items. Guar¬ 
anteed. Send 25c for 100-page catalog. General 
Sales Co., P.O. Box 2031-F, Freeport, Texas 77541. 


SHACK CLEANOUT: Hallicrafters HA-1 TO keyer 
with Vibroplex paddle, mint, $65. Hallicrafters 
SX73 general coverage receiver, $225. Galaxy 3, 
AC & DC supplies. $300. Galaxy external PTO, 
§45. Ameco CN converter. 14mc IF and PS-1 sup¬ 
ply, $35. Heath IT-21 tube tester §30. Contact 
Jack, W0KXZ, Box 538. Brookings, SD 57006. 


NOVICE AND TECHNICIAN HANDBOOK by 

W6SAI and W6TNS. Limited quantity for only 
§2.50 each. 73 Magazine, Peterborough, N.H. 03458, 


LOUISVILLE HAM KENVENTION: September 8- 
9, 1967. Beautiful Executive Inn Motor Hotel, 
Waterson Expressway at State Fair Grounds. 
Louisville, Kentucky. Participate in the technical 
sessions, forums, prizes, banquet and flea market. 
Bring XYL for day of women's activities. For 
information write Louisville Ham Kenvention, 
Box 20094, Louisville, Kentucky 40220. 


WANTED: Military, commercial, surplus. Air¬ 
borne, ground, transmitters, receivers, testsets, 
accessories. Especially Collins, We pay freight 
and cash. Ritco Electronics, Box 156, Annandale, 
VA. Phone, 703-560-5480 collect. 

KWM2 ser 39. One of the 50 custom built by Col¬ 
lins with 516F2 AC power supply. S600. Mint 
condition. 516E1 12 VDC power supply S60. Klein- 
Schmidt teletype Morse code perforator and 
tape* $200. McElroy model XTR422 transmitter 
head for Klein, $100. Ballantine Lab electronic 
voltmeter model 300, $20, W6SCI, Palo Alto, Cali¬ 
fornia, 94303. Phone 415-323-6805. 


GALAXY V TRANSCEIVER. Perfect condition in¬ 
side and out. Less than one year old. §290, J. 
Dernier, W0DSU, care Richard Mulder. 4145 New 
York Ave. t Hastings, NB 68901. 


MACO QUAD — FOR 10-15-20 

Ui.1 SHAKESPEARE FiBERGLAS WONDER. 
SHAFT'D Optimum tp.eing— .IS on *11 
0) R&8/U qutd eompi.U — % 99 9S— WRITE 

FOR FREE BROCHURE 

Maco Products 

tr5 E, CofntM Ay#., SprEngfitld. IllinoJt 

Ht* otir prtrmui t4* In *.pm. iliy a: ! Jun* Tl'i. 




TIE CLIP WITH YOUR CALL 

Custom engraved $1.50 
With cuff links $3.00 

Desk plaque (with miniature mike) $2.50 

Send For Our Catalog 

APOLLO ENGRAVING 

!?l N. Hickory St. N. Massapequa, N. Y. 11758 


MILITARY TEST EQUIPMENT DATA HANDBOOKS 

PiflilUhod 1061 by Frederick Research Cprp. Vol. 1. Toll/ 
Current Mona. Equip, Vol. 2, Freq, Meat. Equip, VoL 3, 
VY a reform (Oscilloscope) Equip. Vol, 4. Signal Gen. Equip* 
iurill. Four Bound Booki (10 pounds) NEW, postpaid, 

payment w order. We Also buy for Cash* Surplus TeiUcts. 
Transmitters, Receivers* Etc. Especially Afrboro Collins, 

RITCO Electronics, Box 156. Annandale, Va. 22003. Phene 
(703) 560-5480. 


COLLINS VFO s 

Send For Dat;i Sheet 


Type 


Used In 


T uning 
Ran fie 

75A-4 1.95-2.955 MHz 

KWS-1 2.75-3.7^ MHz 
Terms ca*h r Full refund If you are 
days* 

RICHARD E. MANN 


Dimensions Pricu 


7 4 

TOE-23 


5x2%* dlmn. $39 

5dlam. $39 

not satisfied within !U 


430 Wilmol Road, Deerfield, Illinois 6001S 


NOT NUTS, NOT CRAZY 
PLAIN MISCHUGA! 

SSB 5.2 MC center frequency, made for 

Hallicrafters SR-160 430 pf reso- 
Xtat hating input capacitor; output im¬ 

pedance 2.2 K ohms: 3 db down, 

Filter 60b to 2900 cy. 2 db max ripple, 

Brand new 4/$25, $6.50 ea. 

Filament Transformers (all 60 cycle) 

2«/ a vCT Prl. 105/ 110/115/120/125v by CM. 

fOAmps Trans. Co, For Collins. Cased, screw 

terminals. 3 %d, i%h t 5KV 

ins., 6 lbs, ..._,_4/917, $4.50 aa. 

24v 117 t pri. One side of sec, eroded 

P.-j Amps outside shield, easily removed. 

Shielded half bhM, wire leads, 

2% ■ 2 lbs, I 10,50, $ 1.75 ea. 

DB 2*-" round, reel. tTpe. —10 to +6 

METER db. 0 ss l.Uv* 4 raw @ 600 ohm. 

New, asartd makes . 4/$25, $6,50 ea. 

6DC15 Brand new bulk packed* private 

brand name erased »4/$5.0Q , $1,35 on, 

6 Meter, Frankfort, III., Aug, 8th; Hamfesters* Santa Fe 
Park, Ill.* Auk, 13th: quad City. Davenport* Iowa, Aug. 
20; Warren, Ohio. Aug, 27. 

All orders* except in emergency or I'm at a hsmfest. 
shipped same day received. For the "GOODIE SHEET" 
send self-addressed stamped envelope. PLEASE. PLEASE 
Include sufficient for postage; an> excess returned with 
order. I carry private (Travelers* panel po^t insurance for 
• Ionic? th: [iiireel post, For item?: too heavy of tOO Ur-e tor 
parcel post, 1 suggest bus parcel express. Please advise name 
of bus line, and city where you can pick up the shipment, 

B C Electronics 

Telephone 312 CAIumet 5*2235 
2333 S, Michigan Avenue Chicago, Illinois 60516 
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TCS Rein ole Control Box #23270. W/Simafcer 7.75 

ID91 B/ARN6 Hearing Indicator for AIlN6 Hecvr. . .EX 7 5i) 
AS313B ARNO Station Seeking L*<U 100-1750 kc. EX 6.25 
RT3I6/APNI2 l«0-234itic Transferor w/tubes EX 12.50 
ID t69C; APN12 Scone. 3.TPI CUT 1)P1>T Coax Switch EX 9.75 
0 A A -2 130-21 lime Test Set. L15V OOry Simply..., EX 14.75- 

AM300 Interfere Amplifier w pp 9.UJ output-KX 4,75 

Cabinet, Slope Front w 3 Meters < 15, 25. 50ma) ..EX 10.50 
AT339/PRC 37-5ruac Hand Held Loop w curd. Bag EX 12,50 
TNI2S/APR9 Tuning Unit w/tubes. lO06-26ADmc.-EX 32.50 
T N 130/A PRO Timing UMt; W/Uiln h. i:HMP-735l)mc ..EX 32,5(1 
PP336 Main I'nivn Supply for AFRO Receiver . ..*EX 16.60 
PP337/APR0 lOystron Supply for TNI3(1, TN131 ..EX 10 Mi 
ID22S/APB5J I'jHioraruic Indicator w/schematic 14.50 

SM3fiB APS:n 5-HU7*B r 46 other tubes, 2 blowers ..EX 9*25 
R3IGA/ARR2G H-Titbe 1G2-I71mr AM EM Superhet 22.75 
PP468 Power Supply for H31CIA lit'reiver.. 400cy. ..EX 4.75 
C6I0 Control Box w/4 tubes for 11316A Recvr. ....EX 4.50 
Scope Xformer t050Vr>-3nia. 5 Fil windings, 6 ( * cy NEW 4,75 

SA325 U Coaxial Switch- SP4T. 28VDC Motor _EX 6.50 

Coax Switch. DFDT. Thompson Prod. No E18B22CA LN 4 25 

3JP1 CRT w Mount, Shield. Socket, IIV Cap .LN 4.75 

TS726 UP MS Teat S»-i for APXrt. r.Q t v supply , ,LN 10.2' 

Complete Manual for TS720/DFSI8. Postpaid _EX 1,00 

Battery Charger 115W uo> to 6YDC j 2(lamps ..NEW 9.75 
Panel w/15 Leadi ‘J1VDC Relays, Jitaiup 3PDT NEW 0.50 

Board w six 5M2l*\VA sub-rain win- mounted ..EX 1.25 

RL Angle Drive- « < Ic-irs, Universal, U* drafts .,EX 1.75 
Capacitor, Feed-thru. 15 on Panel ..... .Three Panels I.imi 

OHM1TE 2.10 It If* Choke or Universal Dir Biiatt ..7 1,00 
BNC (126290 U> Coaxial Panel Rocket ...... -.EX 4/1,00 

RNC Panel Socket with 250 Choke uttaehed .... EX S/l.OO 

Coax IP long w/BNC (UG260A/TJ Plug each end, .EX 4/1,00 
Coax 8* w/1 BNC Plug & 1 BNC Panel Socket - .EX 3/1. mi 
NE6& Neon Indicator Lamp w/Panel Mount _EX 5/1.00 


E. C. HAYDEN 


Box 294, Bay Saint Louis, 
Mississippi, 39520, 
Prices: FOB Bay Saint Louis, Terms: Net, Cash. 


SURPLUS NEEDED 

Guaranteed highest prices. Shipping paid. We'll buy, 
trade or give you new equipment of your choice. Send 
list or telephone for immediate quote. Payment in 24hr$ 

MILITARY ELECTRONICS CORP. 

SPACE ELECTRONICS DIVISION 
4178 PARK AVE., BX., N. Y. 10457 • (212) CY 9-0300 


S S B ■ s—SWAN 500*S 
NOW IN STOCK—$495.00 

KWS-1 .$795. VTklnt: 500 .$375. 

KWM-2 . 705. .\CX -3 190, 

I’oly-Cnmm 02 _ 225. Kli-o 753 ...._.... 159. 

LARGE STOCK Of USED EQUIPMENT ON HAND 

FRECK RADIO & SUPPLY CO., INC. 

38 Biltmare Ave., Asheville. N, C. 28801 
Ph. 704-254-9551 CLOSED SATURDAYS 

T. T. Freck, W4WL Sandy Jackson, WN4AAL 


SUMMER BONUS SPECIAL 

Free MnUtiing AC Sunnly with thn Following Rigs 

Malax? V .Mli ii ..$420.00 limn■ M w/e .$ B5.00 

iirake TU-4 . 509.95 Hy-Oain 204BA ... I0fl.no 

Swan 501) _ .... 105.(10 Ily-Maiti 1SHT _ 125.00 

Swan 350 . 420.00 Mosloy (Tamale .... 199.00 

B4-A & T4-X _ 799.90 Turner t’lX Mike.. 17.00 

SAVE EVERY DAY AT 
EVANSVILLE AMATEUR RADIO SUPPLY 
1629 S. Kentucky Ave., Evansville, Indiana 47713 
BUI Qgg—WA9RM0 Dave Clark—WA9RFK 


HERE’S A PERFECT MATCH 

Now you can gat a perfect match for Hy Sain two- 
meter models 23, 28 and 2IS, This Is an L-match ar¬ 
rangement that gives LOS to 1.00 5WR at the antenna. 
Only $2.50 ppd. Send for the L-Match to: 

Sound and TV Systems 

316 Marlemont Drive, Lexington, Ky, 40505 


PLASTIC HOLDERS— each display 20 QSL cards. 
3 for $1.00 or 10 for $3.00 prepaid and guaranteed. 
Free brochure of other ham goodies included. 
Tepabeo, Box X98N, Gallatin, Tennessee 37066. 


^SAROC” Sahara Amateur Radio Operators Con¬ 
vention 4-7 January, third annual fun conven¬ 
tion hosted by the Southern Nevada Amateur 
Radio Club. Designed for exhibitors and partici¬ 
pants at Hotel Sahara, Las Vegas, Nevada, MAES 
seminar* Army, Airforce and Navy representa¬ 
tives. Ladies luncheon with crazy hat contest, hat 
should convey amateur radio theme. Pius fabu¬ 
lous entertainment as only has Vegas can pre¬ 
sen t, Registration fee includes three cocktail par- 
ties* Hotel Sahara show, hunt breakfast, tech¬ 
nical sessions, admission to leading manufac¬ 
turers and sales exhibits. Advance registration 
closes one January, QSP, QSL with ZIP and tele¬ 
phone number for details to Southern Nevada 
Amateur Radio Club t Box 73, Boulder City, Ne^ 
vada 89005. 


MONCTON AREA AMATEUR RADIO CLUB, is 

sponsoring Atlantic Centennial Amateur Radio 
Convention, at the Brunswick Hotel, Moncton, 
New Brunswick, September 2-4. Contact Mrs, 
Audrey Hughes, Chairman of the Registration 
Committee, at P. O. Box 115 f Moncton, New 
Brunswick, Canada. U.S. Hams planning to at¬ 
tend this should waste no time writing the De¬ 
partment of Transport, Ottawa, Canada, to ar¬ 
range a permit to operate when there. 


LAN I ERL AN D AMATEUR RADIO CLUB Of 

Gainesville, Georgia, will hold its annual Hamnic 
on August 6th, to help support its great work 
of providing radio equipment for disabled ama¬ 
teurs in the North Georgia area. Contact the 
club at P, O, Box 150, Gainesville, Georgia, 30501, 
for information as to location and time of this 
meeting. 


CDR ROTATOR REPAIR, $8.50 plus parts and 
postage. All work guaranteed. Reynolds Radio & 
Electronics, 915 E. St, James St., Arlington 
Heights, Illinois, 60004, 312-253-5732. 


4-400 A% 4-250A% $19.95 each, 2/$37.5Q. Postpaid. 
Checked, guaranteed unused, boxed, W7CEZ, W. 
2816 Olympic Ave., Spokane, WN 99208. 


JOHNSON 6N2 THUNDERBOLTS (2), factory 
wired, excellent condition, $425 each. Certified 
check. R. Silwanicz, W4GDS, 2710 NE 5th St., 
Pompano Beach, Florida 33062. phone 305-943- 
2494. 


W9 DX CENTURY CLUB will hold this year’s 
meeting on September 16 at Holiday Inn of Chi¬ 
cago—O’Hare, Schiller Park. Illinois. G2MI. RSGB 
QSL Bureau, will be guest DX personality. 


INTERNATIONAL FIELD DAY 9 AM., August 
13th, at Cliffside Country Club, Burlington. Ver¬ 
mont, sponsored by Burlington Amateur Radio 
Club, Ine, Busy day for OM, XYL and JRs. Con¬ 
tests, Bingo. Chicken barbecue at noon. Special 
Trio for the teenagers. Swap-shop and auction, 
Net meetings. Swimming, Boating, Eye-ball 
QSCTs. Talk-in freqs. 3909 SSB, 3855 AM 146.94 
FM-146.34 FM (Rep.), Door prizes. Raffles, $3.00 at 
the gate, $2.50. Early Bird registration. Send early 
registrations to W1QKH, Lloyd Tucker, Box 16 t 
Essex Center, Vt. 


HY-GAIN IS-AVQf brand new in original box. 
Going for full size 80-meter vertical. Delivered 
prepaid, $39.50. W0RA/1, Box 115, Greenfield, 
N.H, 03047. 
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FAIRBANKS ALASKA CENTENNIAL EXPOSI¬ 
TION. KL7ACS is official exposition station. 
Visitors call in on 3866 or 145.35. Informal get- 
togethers, Kings Kup, Noble Street, noon Satur¬ 
days. Commemorative QSLs sent Exposition runs 
May 27 through September 21st. 


SELECTRONIX AUDIO FILTER, use between re¬ 
ceiver and speaker or phones, cuts monkey chat¬ 
ter and narrows band pass to about 1000 Hz. 
Some QSCTs possible only with this in circuit, 
§24.95 pp. W0KA 1, Box 115, Greenfield, N.H. 
03047. 


THE LONG ISLAND HAMFEST will be held at 
Hempstead Town Park. Point Lookout, Long 
Island, N.Y., on Sunday, July 16th beginning at 
9:00 A.M. Bring your family and enjoy the fun. 
For further information write Federation of L. L 
Radio Clubs. Box 304, Long Beach, N.Y. 

CAPE KENNEDY HAMFEST, sponsored by 
Platinum Coast Amateur Radio Society. Second 
annual hamfest, at the civic auditorium, Mel¬ 
bourne, Florida, August 26 and 27. Home- m a king 
and flower shows. Swap tables and equipment 
auction the hit of the 1966 hamfest. Give-away 
every hour, and of course BIG, BIG door prizes. 
Fun for the XYL, the kiddies and the OM him¬ 
self. For information write Box 1004, Melbourne. 
Florida. 


DELAWARE HAMFEST will be held August 27 
at Banning Park, Wilmington, Delaware, Rain 
date: September 3. For more information, contact 
Bill Robinson, 204 W. Delaware Ave.. Wilmington 
19809. 


DONATE YOUR EYES SO THAT 
ANOTHER MAY SEE 

Great advances have been made over the 
past 25 years in the repair of damaged cor¬ 
neas, the clear substance that covers the 
pupils of your eyes. The only material that 
can be used to make these repairs comes from 
other eyes—those WILLED by their owners 
for removal within 4 hours after death, and 
the degree of success in these operations is 
astonishingly high* 

Hundreds of people every year are able to 
see again because of these donations, hut even 
so the availability of eye material is so limited 
that the majority of the over 75,000 who should 
have this surgery will not live long enough. 

The need now is for hundreds of thousands 
of additional pledges to produce an ever in¬ 
creasing availability. A thousand pledges to¬ 
day may produce no material for many years, 
so the greater the pledge group* especially 
among’ the upper age levels, the greater the 
chance that many of those who need this 
transplantation will indeed live to see again. 

Obtaining these pledges has been a project 
of Lions Clubs in many cities, and their mem¬ 
bers, or Doctors and Hospital Administrators, 
can direct you to a source of pledge cards 
which you and your family must complete to 
make an eye donation valid. Here is a project 
for entire families. What greater gift could 
you give to a fellow man! 

Amateur Radio's participation in this work 
can be heard every day of the year on 3970 
kHz, currently at 7 A.M. and 8 P.M* EST* as 
the Eye bank Network locates the availability 
of and/or the need for corneal transplant ma¬ 
terial among the nations 57 Eye-Banks. 


INTEGRATED CIRCUITS 



Top Hat &. 
Epoxy 750 MA 


SR Clicked Flip Flops .$1,15 

SRT Flip Flops .,$|,ie 

Expandable OR Gntus ..._$1,00 

JK FJii) Flops .... .$IJI 

Dual Nand Nor Gates..$ 1.00 

They come complete with schematic, 
elect, characteristics sheet and some 
typical applications. 

Silicon Control Rectifier 


PRV 

1(H) 

.07 

200 

1 .09 

400 

12 

600 

1 .20 

BOO 

.25 

1000 

.50 

1200 

.65 

1400 

. .85 

1600 

1.00 

1800 

1.20 


| PRV 

3 A 

7 A 

1 20 A 

SO 1 

.35 | 

.50 

1 .80 

IDO | 

.50 

.70 

1 1.35 

200 1 

.75 

1.05 

1 1.30 

300 

1.25 

1,60 

2.45 

400 i 

1.50 

2.10 

j 2.05 

soo 

1.75 

2.80 

3.50 

600 

2.00 

3.no 

i 

700 

2.25 

3.50 

1 

1000 

5.00 

1 


1.25 AMP 
(GLASS AMPS) 

A controlled ava¬ 
lanche rectifier in 
vrhich the rriled PRV 
may be exceeded 
without the rectifier 
breaking down. 


PRV 

100 

.12 

200 

.15 

400 

.20 

600 

.25 

800 

.35 

r 1000 

.58 


Terms: FOB Cambridge* Mass. Send check or 
Money Order. Include Postage* Average Wf. per 

package V 2 lb. Allow for C.O.D. Minimum Order 
53.00. 


POST OFFICE BOX 74C 

SOMERVILLE, MASS, 02143 

feofunng fraiis/stars, 
rectifiers and components 

SEND $.20 FOR 
OUR LATEST CATALOG 



LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr* delivery 

Thousands of frequencies in stock. 
Types include HC6/U* HCI8/U* 
FT-241, FL243, FT-17!* etc. 

SEND 10* for catalog with oscillator 
circuits. Refunded on first order. 
74808 Crystal Or. T Ft My#rt. Fin 33001 



PLATE TRANSFORMERS—$39.95 

3600-0-3400 VAC @ 1000 Ma.. CCS. with 120/240 VAC 40 
cps primary. Commercial quality un its manufactured 
by Wagner Electric Co. measure 13*’ high 12“ wide, 
and 9 deep* Net weight h Price 139 9$ F O 8, 

Minneapolis. One year unconditional money back guar¬ 
antee. Terms: Check or M O. with order. Immediate 
delivery, Write Of phone: 

PETER W, DAHL CO, 

3314 Diamond Drive El Paso, Texas 



HAM TUBE SPECIALS 
BRAND NEW—GUARANTEED 


3C24 . 

.... $ 5.50 

4! 6B 

...... $20.00 

4CX250B 

. . , . 20.00 

417A 

3.75 

4X150A . , 

. . . . 9.50 

811A 

3 50 

-■ -m m *•** r W 

4-65A . 

. , . . 8.50 

F66A 

1.50 

4-1.25A 

. . . . 19.00 

8 72 A 

4 75 

h - ■.****«- 1 i IT %/ 

4-250A . . . 

. . . . 26.50 

5881 

1 75 

4-400A . . . 

. . , . 30.00 

5894 

. 14.00 

4-1000A 

. . . . 85.00 

6360 

.. 3.00 

FG17 . 

. . , . 4.50 

6939 

. . 5.00 

404A _ 

. ... 3.80 

8008 

5 50 

m a <■ ■ $ tm r * i A W 


G-E 12BA6-50C5 Kit <5 tubes) $1.50 

Sell, trade your new tubes 
FREE—Ham tube catalog 

120 W. 18th St., New York N. Y. 
10011 212-242-7400 
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3 B ulging warehouse s 

6-MONTHS' GUARANTEE 

Poly Paks, the only company of its kind in the world 
due to its tremendous purchasing power, quality and 
factory testing procedures, GUARANTEES all items 
AS ADVERTISED for 6 months or your money back. 

A ‘FIRST’ ANYWHERE 


$1 SEMI-KON-DUCTORS 


FACTORY 
TESTED 

tJ 5 7N706 500MW 300MC NPN PLANAR. TO-l.s .51 

□ 3—SS WATT 2N424 PLANAR, silicon. T0-5:t npn $1 

□ DUAL TRANSISTORS f PNP I2N28071 □ NPN 2N2fM5il 

□ 3—40W NPN SILICON MESA 2Nl« lH, transistor $t 

□ 4 2N170 TRANSISTORS, by «E, npn for pen’I rf . $1 

□ 4—2N2S5 POWER TRANSISTOR EQUALS . $J 

□ 2N3088 •'N” Channel FET’S Very High Inpui Z . $T 
Q S 2NI07 TRANS’TRS, by tl'E, ]inp, pop, audio pak SI 
[ 1 3—2N1613 3W NPN SIL. 120 me, by ‘‘Rhei>m” . .$1 
Q 3 — 45 AMP POWER RECTIFIERS, stud, silicon. . .$1 

4 2N43 OUTPUT TRANSISTORS, by CJK, pnp, TOO . $1 

2—1000 MC-TRANSISTOR 2N918 NPN SiltCON . .$1 
4 2N333 NPN SILICON transistors, Transilron . .SJ 
4 BIDIRECTIONAL TRANSISTORS, 2N1S41 . $1 

ARC-5 power supplies! 
--—- in 117 VAC. /60 

24 volt 3 amp. DC s ^ 


SOLID STATE 



□2000 

RIV-- 

1.5 A $1.49 


HAM TUBE SPECIALS 

5U4 Silicon Tuba ,$1+75 
SR4 Silicon Tub© --4*25 

0R6A Silicon Tube $1] 25 


AMP 


SILICON RECTIFIERS 



New! 


PR V 


1 


* we 


ile PIV S 

6c 600 □ 
7c 800 □ 

9< 1000 ; 

lit 1200 □ 

SILICON 

CONTROLLED 

RECTIFIERS 

7 16 25 

AMP AMO AMP 


1400 □ 69*. 
1600 ' 89* 

I BOO p 99< 
2000 □ 1.S0 



50 n 30 
100 50 
200 □ so 

300 □ 1.05 
400 P 1.60 
500 EJ2.10 
600 12.50 


70 p 
1.05 

1.30 
1.90 

2.30 
3.CO 


3-°& D3.30 — 3.90 


80 

1.20 

1.70 

2.20 

2.70 
3.30 



MOVIN 


CO 










r n Sale-“TEXAS'* 
Y INTEGRATED 

BRAND NEW CIRCUITS 

A ’FIRST' ANYWHERE 

with data chart. 


5H7360 Quadruple 2-input NAND/N0R Gate 

SN74O0 Quadruple 2-input Positive NANO Gate 

SNT5833 Dual 4-input Expander 

SN15632 Dual 4-rnput Expandable Buffer 
_SN15846_Quadrtjpje^_2put HAND Gate 

SN7304 Dual J-K Ftip flop^reset75TeaT 

SN7453 Quad AND/OR Invert 
SN7473 Oual Master/Slave flip-flop 
SN7490N Decade Counter 
SN7491 9-bit Shift Register 
SN15B48 Fast-rise-time J-K/R-S Fllp-floi 


2^iOMPIV 44 , 


SILICON POWER STUD RECTIFIERS 


AMPS 1,'u <• I u r '* 
3 • 

15 
45 
160 
250 


T< 
A' 1 


□ 


AMPS 400 PIV 
3 
15 
45 
160 
250 


600 PIV 



22« 

□ 

31 1 


901 

□ 

1,35 


T ,59 


1*90 


5.75 


7.50 


9.59 

□ 

T2.50 


800 PIV 
40* 
1.59 
2.50 
9.25 
15.00 


200 PIV 

□ 17* 
65* 

1.25 

□ 4.05 

□ 6.89 

1000 PIV 
59* 
1.79 
2.95 
10.95 
19 95 






1 AMP 

MICtOMlNI ATUR E 

SILICON RECTIFIERS 


PJV Sole piv 
SO r 7« 600 

100 LI 9t BOO 

200 □ It* ”1000 
400 □ T 3« 1200 


Sole 1 


XtStR 

ol OO^ EACH 

Volt* Voft* Volt* VoM* 

5.4 1ft 43 100 

6.4 20 4 7 HO 

8.0 22 61 120 

B 1 24 130 

10 27 fn IM 

12 30 As IfiO 

13 33 75 180 

15 2* 82 200 i 


1 AMP 


4000piv 

MICROMINIATURE 

SILICON RECTIFIERS 

95 

□ 



Terms: Check or M.O, with order. 


30 DAY GHAtGE 


’GLASS AMP* * Hondics 

2 Amps 

ONE AMP A contrAltfd 

#11 , ^ t , Mnche rrcfilter 

SILICON PRV „£•««- 

rectifiers iv?:; 

Iirf.iklnt- down. 


PIV Sole 

SO □ 7, 

TOO □ 9, 

200 
400 
600 □ 
soo 

1000 n 


FOR OUR ' “FALL" 
Stm icondurf on 


BARGAIN CATALOG ON: 
Poly Peki Forts 


10c 


TERMS 


AdU pottJRF— Hii*d, ntl 30 diys, CODi 


POLY PflKS^^a 


ha 


'MAIL ORDER ADDRESS 


he onh 


of its kind in the world 


3 
























































































Mica Condsr .005 'a 2500V.4 St 

Snooperscope Tuba 2" S3.2 SI 

Minni-Fan 6 or l2Vae'60 Cys $2<0 3 $5 

4X150 Caramie Loktal St.259....4 2 

Lint Filter 200Amp I30VAC 55*...5 $20 
DC 3 '/a " Meter RD BOOM a $4ff.,..2/$7 
DC 2'/j* Meter/RD/30V DC $3fffi....2/$5 
DC -I".. Motor/RD/ I Ma/S5®.2/SO 


Socket Ceramic 1625 Tube... l/SI. 10 S2 

Socket Ceramic 4X150 Loktal . 4 $2 

Wanted 304TL - Top Paid 11 
2.5M H Pi Wound SOOMa Choke .3 for SI 
Knob Spin-Crank SC318 SI ® . -3 for.$2 
MiniFan 6 or 12 VAC SI .50®.. .4 for $5 
Beam Indicator Selsyns 24V AC . .2 for SJO 
Precision TLI47 Feeler Relay Gafle...SI 


Fuse 250M.I 3AG ...... . 50 for Si. 300, S2 

XMTTG Mica Condsr .008® 2.5KV..2 $l 
W.E. Polar Relay -255A $5®>,. , 2 for $9 

W.E. Socket for #255A Relay.$2.50 

Toroids 88Mhy New Pcky $1 (® . 6 $5 

G.3VCT ® 15.5A & 6.3VCT # 2A $5 ®>, 
200 KC Freq Sid Xtals $2(<i . .2/S3. 5/$5 
Printed Ckt Bd New Blank 9x12" $l @ 


Klixon 5A Reset Ckt Breaker SI n*. .10 $5 

Line Filler 4.5A®N5VAC.5 for SI 

Line Filter 5A (o'(25V AC..3 for SI 

SOSA Xfmr 2.5V/I0A lOKv'Inst_S2 

Choke 4HY/0.5A/27fl$J®....4 SIO 

Stevens Precision Choppers S2®.,..3 $5 

Heli pots Multi Ten-Turn®..$5 

Helipot Dial* *4@.3/SIO 


2500V@ lOMa & Fll S2®>..3/S5 

IIOOVCT ® 300Ma. GV BA. 5V ©> 3A & 

125V Bias abt I200VDC $5(3) .4/SI5 

2.5V® 2 A $1 ®>..3 for S2 

6.3V & 1A 41.50 .4 for $5 


PL259A L SO239 CO-AX M&F Pre .3-/2$ 
Phene Patch Xfmrs Asstd.3/$l 


t ns ltd Binding Posts...20/SI 

Sun-Cell* Selenium Asstd.5/SI 


.01 Mica GOOWV Conds....6/Sl 

.001 to ,006 Mica I200WV Cdir.4/SI 



■TAB" * SILICON ONE AMP DIODES 
Factory Tested A Guaranteed 


Piv Hms 

Piv/ Rms 

50/35 

100/70 

.05 

,07 

400/280 

600420 

.14 

,21 

1000 700 

1100/770 

*50 

.70 


All Teste AG <t 


Piv/Rms 

Piv/ R me 

200/140 

300/210 

JO 

.12 

8D0/560 

yoo 630 

.30 

,48 

1700 >' 1200 

2408 1688 

1.20 

2,00 


DC dk Find tt Load ! 


1700 Piv 1200 Rrns® 750Ma. .iG/SIO 
2400 Piv 1680 Rms®750Ma. . 6/SII 


SILICON POWER DIODES STUOS 

a p.f.** 


O, C, 

SOPiv 

lOOPiV 

200PIV 

300Piv 

A rnps 

:j5Rms 

70Rms 

I1UR ins 

2 1 ORma 

3 

JO 

,15 

.22 

,33 

12 

.25 

,50 

.75 

.90 

18 

.20 

*30 

.75 

1.00 

45 

*B0 

1,20 

f .40 

L90 

160 

1.60 

2,90 

3.50 

4.60 

240 

3-75 

4.75 

7.75 

10.45 

D. C. 

400Piv 

GOOPiv 

700Plv 

kOOPiv 

Amps 

2S0Rms 

420 R ms 

490 R ms 

630Rtns 

3 

JO 

,50 

.60 

.85 

12 

1.20 

1,50 

1.75 

2.50 

IS 

1.50 

Query 

Query 

Query 

45 

2,25 

2.70 

3.15 

4,00 

160 

5.75 

5.75 

Query 

Query 

240 

14,40 

19.80 

23.40 

Query 


H e Buy! We Sell t We Trade !— 


M 

ui 


■ a TERMS: Money Back 
** Guarantee I Our 23rd 
Year. $5 Min. Order 
F.O.B., N. Y. C. 

ML Liberty St.. N.Y.C.. 10006. N.Y. 
Phone 732-6245 



Send 25e for Catalog 
PHONE 732-6245 


■ TRANSISTORS • SCR’S * ZENERS’!! 


Full Leads Factory Tested <t Otd! 
PNPI50 Watt. 15 Amp HiPwr T036 CASE 
2N44I. 442, 277. 278, OS50I Op To 

50/VCBO $1.25®.6 tor S3 

2N278. 443. 174. Up to BOV $3®,,.2/$S 
PNP 30 Watt/3A, 2NII5, 156. 233, 242 
254, 255, 256 257 301 392, 40c® 3 for $1 

PNP 2N670/3COM W 35e@.5 for SI 

2N I038/2N6F I © J Amp.....4/51 

PNP 25W/TO 2N538. 539, 540 _ 2 for $1 

PWR Finned Heat Sink ISO SO"..$1.50 
PWR Finned Sink Eouiv. 500 SQ'....S5 
SILICON PNP/T05 A TOI8 PCKG 
2 N 327 A. 332 to 8, 474 to 9. 

541/3, 935/7 7/S2 

MICA MTG KIT T036, T03. TOIO 

30c®. 4/Jt 

ANODIZED TO PWR 30e@ . 4/SI 

ZENERS I Watt 6 to 200V . SI Each 

ZENERS 10 Watt G to I50V, . .51.25 Each 

STABISTOR UP to I Watt - IOfW|l 

GLASS DIODES Equlv I N34A .. .20 for SI 


18 Amp PWR Pressfit Diodos to 

100 Piv .3 torSI 

MICRO -MU SWITCH 35 Amp AC/DC 
CASED ALUM (SI) .5 tor >1 

SC R-SLI CON- CONTROL RECTIFIERS! 


PR V 

7A 

25A 

PR V 

7 A 

25A 

100 

Q 

Q 

500 

2,50 

3.75 

200 

G 

Q 

600 

3.25 

4.25 

300 

1.80 

2.25 

700 

4.O0 

500 

400 

2.00 

2.90 

800 

4,75 

5-6S 

UNTESTED 

‘SCR" 

Up to 25 Amps, C. $2 

Glass 

Diodes 

1N34, 

48, 60. 

64.. .20 for Si 


2 RCA 2N408 A 2 IN2326 Ckt Bds 
I N2326 Can Unsolder. ........ .4/$l 


DISCAP .002 Mfd@6KV.6 for $1 

DISCAP ® IKV..., .10 for SI 

DISCAP Asstmnt up to 6KV... .20 for SI 

6 or I2VAC Mlnlfan A Blade .$1 

Bnmlswth Ceramic 500W 2P/6Pos. .S3® 

5Hy-40tiMa Choke $4®>.2/Si 

6Hy-500Ma $5/@ .2/$6 

250MId @ 450 WV Lectlytic 4/SSB S3® 
Curler Oil JOMfd x GOO $1 ®.4/$3, 12/Ss 
Cndsr Oil 6Mfd® 1500V $4®... S for 510 

880 Vet ® 735Ma lor SSB $12®.. 2 $22 
180 Vet 3 40Ma A 6.3®1.5A CSD..SI.50 

Id Vet®aA A 7.5 Vet® *5®.2/S9 

Wanted Transistors, Zeners, Diodes! 


C9 de W2KUW 

5% BONUS!! 

Paid *v#r any tap offar far any pie*e *f ■ircf«#t *r 
ground radio units, olio test equipment* AH types *f 
tubes, Particularly looking for 4-250 * 4-400 * 831A 
* 304TL • 4*1 000A * 4CX5000A et al* T7L * SIX 
« 390A • ARM • GRM * GRC • UPM * URM • USM 

TED DAMES CO. • 310 Hickory St., Arlington, N.J, 


RECTIFIERS, TRANSISTORS & COMPONENTS 


6 tube amplifier, new 4 lbs. . 2 ® $1*08 

¥t watt roulstorii. aborted . 50 0 I.OH 

Ceramic disc capacitors, assorted *75 LOO 

Tantalum capacitors* assorted .10 (Ex- 1*00 

Mercury batteries, 5,4 V 4 @ LM0 

tCr, TO-5, untested, many good . 5 (@ 5 1111 

I.C., dual-inline, untested . . *- ***** .10 (Q. ! 1.00 

2X3S9, 85 W, 60 V, TO-53 . *♦-*. 70 

2X3707-11 ft jd plastic silicon il>ter . 20 @ 1*00 

2X3704-06 asstd plastic si lb on xLter ,.,*... ,.10 ^ 1.00 

2X1300 asstd. VST & M X, l^ads . 25 & 1,00 

2X^1714 siL. power 10 W 60 V TO-5 4 @ 1.00 

2N456A gcr. power 7 A p 10 V ... ,45 

2X1021A gen. power 7 A, 100 V ... ,60 

2X1038 get* tn«J. power . *.*.*,* 4 IS LOO 

2X1718 sil. pwr., 1(3 W, 00 V TO-5, w/IL3. , , 3 <a: LUO 

SILICON CONTROLLED RECTIFIERS 

,75 AMPS 7 AMPS J6 AMPS 

200 PKV $ M |L0H $1.6,1 

300 PRY 1.50 1.55 2,15 

400 PRY 2.00 2.05 2,65 

500 PRY 2,70 2.75 3,25 


TopliaU, 200 PIV. 08c; 400 PIY, ,12c; 6Q0 r .18c 

Varicaps, 27. 47 or 100 PF . * *.. * * *11*25 

Minimum order $3.00, plus postage. TOO* 25%. On 1 
$10.00 order nr more, pick any SLflQ item free: On 1*25 or 
more pick any 3 $1.00 Iterm* free. 


Catalog ELECTRONIC COMPONENTS 

P.O. Box 2902E. Baton Rouge, La. 70821 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 
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LIBERTY PAYS MORE!! 


WILL BUY FOR 

WILL BUY FOR 

CASH 

CASH 

ALL TYPES 

ALL TYPES 

• ELECTRON TUBES 

• SEMICONDUCTORS 

• Military Electronic 

Equipment 

• Test Equipment 

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 


Liberty Electronics, Inc. 

548 Broadway? New York? New York 10012, Phone 212-925-6000 


TCS EQUIPMENT 


INDEX TO ADVERTISERS 


NAVY TCS RECEIVER AM 

1.5 MC to 12 MC In two (2) hand* 
Variable freq. oscillator Sc rrysta! 
control on four (4) preset channels 
..a i In the enliTO freq. range. Audio out* 

V 1 put 1.5 waits Into 500 ohm load: u»et 

tubes 12SIC7 HP A,, 12SA7 GDnrrrtrr, 
2/12SKT IP A., 128QT detector BFO* 
12AS oscillator, 12A6 audio Amp. 456 
KC IF Frcq. Large vernier & *ptn 
dial, audio fain. AVC, DFO and all 
controls on itoo front panel. Voltages required: 12 VDC A 
approx. 22(1 VDC 100 SlA. Size: 1144 i 11% $ Ad 9§ 

x 13%'* Wt.; 37 lbs. ....__USED: 



NAVY TCS TRANSMITTER AM— 

1,5 MC to 12 MC In three (3) bands. CW 40 wall*. voice 
modulation 20 watts, master oscillator variable and crystal 
control on i p reset channels tn the entire freq. range. Uses 
3/ 12AG in Dpriilaior A buffer-doubler, 4/1625 In modulator 
Sc power amp 11 Her stages, 2¥&* meters for PA Plata 0-200 
DC LIF meter U-3* all tuning and opera ling controls on 
front panel. Voltages required: 12 VDC Sk 400-410 VDC 
200 MA. W/tube*. Sizes : 11% i 11% x W%* 50 

Wt.: 4i lbs. .... .USED: 

Antenna Load 1 ng Coll #47205 . ..Used: $ 6.95 

Bamoto Control Bax «7 Speaker #23270 ....Re-New: 9.95 

Dual Dyna motor Power Supply 12 V. #21881 Re-New : 14.95 

D-40I Transmitter Dynamotor 12 V. ..._....New: 6.95 


D-402 Receiver Dynamotor 12 V. .....New: 4.95 

CABLE—Receiver to Power Supply ............ New: 2,75 

CABLE—Trammjttor to Power Supply .New: 2.75 

Connector Plugs for Remote Control Box ......New: 1.50 


A C POWER SUPPLY—U5 V. 06 cycle (Not Gorernrnent 
Sun^UiL Receiver: $20.00—Transmitter: 535,00, 

fihock Mourning for Receiver or Transmitter_Used: 2.95 

Nolle Limiter Conversion Kit—VV/6H6 tubes .. 2.00 

Pam available for Kcc. and Trans. Advise us of your needs! 


Price* F O.B. Lima, O —25% Deposit on COD’*—Bln 
CATALOG—Send 25c (slumps or coins) & receive 50c 

CREDIT on your order. 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO * 45902 


AM trollies-Howard. 93 
Amecn Equipment* 94 
American Crystal, 127 
Am rad Electronics, 122 
Apollo Engraving* 123 
A returns Electronics, 122 
Artie Id's Engraving, 121 
ATV Research, f 16 

Babcock Co,, L. E.* 47 
Barber Travel Service* 96 
B C Electronics, 123 
Brail Mfg., Fred* 93 

Ceco, 125 

Cleveland Institute, 59 
Columbia Electronics* i09 
Com del. Inc., 114 
Crabtree’s Electronics, 63 
Cush Craft, (09 
Dahl Co., Peter W,* 125 
Dames Co., Ted. 127 
DFZ* Inc,, 11 j 
DX'er Magazine 
Dynaltih Company, 97 
Editors & Engineers, 38 
Electronic Center, 302 
Electronic Components, 127 
Epsilon Records* 122 
Estes Engineering* K03 
Evans Radio* til 
Evansville Amateur 
Radio Supply, 124 
Eye-Bank Network, f25 
Fair Radio Sales, 128 
Freck Radio, J24 
Gateway Tower Co., 96 
Gcodheart Co., R. E. p 121 
Gordon Co.. Herbert W, f 104 
Gotham, 96 
Grantham School* 97 

‘‘Ham M Buerger* 55 
Hayden, E. C.* 124 
H C i Electronics. 109 
Henry Radio, 101 
Hotel Del Capri, 100 
Hotel Roger Williams, 112 
Hy-Gain. 87 

International Crystal. 3 
James Roscarch, 03 


JAN Crystals* 125 
Lnbgear, Ltd., 103 
Lewjspaul Electronics, 127 
Liberty Electronics. 128 
Waco Products, 123 
Mann* R, E.* 123 
Mendel son Electronics, 122 
Meshna, 117 
Midway Antenna. 115 
Military Electronics, 124 
Mission Ham Electronics, 39 
Mosley Electronics. Cover It 
Nationat Radio 

Co., Back cover 
New-Tronics Corn,, 64 
Omega, 92 

Palomar Engineers, 112 
Parks Electronics. 06 
Pickering Radio Co*. 9B 
Poly-Paks, 126 
Qucment* 58, 107 
Radio Amateur Callbook* 54 
Radio Shack. Inc,. H 
Rltco Electronics, 123 
Rohn Mfg. Co, T 4 
RSGB Technical Topics, 82 
Saleh Co., Herbert, 110 
Scott Radio, Iff) 

Skylane Products* 115 
Solid State Sales, 125 
Sound-TV Systems* 124 
Southwest Semiconductors, 82 
Stellar Industries, 99 
Stinnette, Nat. 109 
Swan Electronics, 19 
T, A.B.* 127 
Teleplex Company, 121 
Tel rex Comm. Eng. 

Labs, 29. 51 
TrnnMah, 100 
Trigger Electronics, 119 
Tristao Tower, 97 
Unity Electronics, NS 
Vanguard Labs,* 106* 113 
VHF^r Magazine. IIG 
Waters Mfq. Co., 5 
World Radio Labe., Cover 111 
* W. 87, 04, 115 
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COUPON! 


cts! 3 *^ 

cott by $20,00 ' educe t 


Duo-Bander 84 

80-40 Meter 
SSB Transceiver 

Ham Net $ 159 95 

WRL CHARG'A.PIAN $8 Monthly 


A Complete 80-40 Meter 
MOBILE PACKAGE! 


NOW 


GO MOBILE 
300 WATTS 


AT AN AMAZING SAVINGSI 








mm 




— 








___ 1 






Includes ! ea*: Duo-Bander 84, 
DC384 Power Supply, one Band- 
spanner Antenna, BDY'F Mount, 
350C niic, Mtc. Plug, PL 259 Plug* 
UGI76/U Reducer and25' RG58/U 
coax Cable* All supply cables are 
included, 

ORDER: ZZA-103 package ($15 
month! vRegularly $299.95 WIT 1 i 
BONUS COUPON.*.$279.95. 

($14 monthly) 

A Complete 80-40 Meter 
FIXED STATION PACKAGE! 

Includes 1 ea*: Duo-Bander 84, AC48 250 
watt supply, 80/40 Duo^Doublet Antenna 
kit, 350C mic., Mit\ Plug, PL259 Plug, UG- 
176/U Reducer and 100 ft. RG58/U coax 
cable* 


A GREAT RIG 
AT AN AMAZING PRICE! 


ORDER; ZZA-104 Package ($11 month¬ 
ly)...Regularly $225,00 WITH BONUS 
COUPON...$205.<»0 <$10 monthly) 

ORDER: ZZA-105 Package (same as 
above with 300 watt AC supply)...Regu¬ 
larly $255.00 WITH BONUS COUPON 
$235*00 ($12 monthly) 


Designed for the Amateur whose interest is 80 
and 40 meter SSB. Here’s Power to make good con¬ 
tacts...a Selective Receiver...Stability...Compactness 
(only 5x1114x10")- A GREAT value at die regular price 
...NOW SAVE $20.00 on a package with the BONUS 
COUPON. Purchase yours NOW with our easy, month¬ 
ly terms, too!. 


Look at these 
DUO-BANDER 84 
FEATURES! 

• 300 watts PEP-SSB • Rugged- 
Reliable Printed Circuitry • 2k- 
Hz Dial Calibration * Dual- 
Speed Vernier VFO tuning • E-Z 
One-Knob Tune-Up — “Just 
Peak Output” * Built-in Speaker 

• Mobile Bracket supplied • 
Combination ”S” and Output 
meter • Crystal Lattice Filter. 

_ i 


Use this Handy, Quick 
Mail Order Form — 


r 



WORLD RADIO LABORATORIES, Inc. 

3415 West Broadway Council Bluffs, Iowa 51501 (73-X-I9) 

Please ship me the following: 

□ Duo-Bander MOBILE Package ZZA-103 @ $299*95 

□ DuoBander Fixed Package ZZA-104 @ $225*00 
G Duo-Bander Fixed Package ZZA-105 @ $255*00 

□ Your FREE 1967 HAM Catalog 

□ I am enclosing one BONUS COUPON as I have no trades. 
Deduct $20,00 from the regular package price above. 

□ My check or Money Order For _is attached, 

□ Charge it to my WRL charge Acct #______ 


Name_ 

Address 


City 


State_Zip 
















































Own the most versatile 5-bander on the market 
...priced even lower than a kit rig! 


National’s new 200 is fast becoming the most popular 5-bander on the market. . . and it's 
no wonder! Here's an ideal rig for mobile, portable, or home operation ... the fastest way 
to move up from single band or triband. The price? . . . an amazingly low $35!)! Perfor¬ 
mance? . .. here's what Jim Fisk WIDTY said in a recent issue of a noted amateur radio 
publication : “When National came out with their new model 200 transceiver a few 
months ago at a lower cost than any other live band transceiver on the market. 1 just 
couldn’t believe that it would perform as well as the more expensive models. But — - after 
using it for several weeks in chasing 1)X, I find that they have done a superb job and it 
performs right along with the best of them. The sensitivity is fine, the selectivity af¬ 
forded by the steep-sided crystal filter is excellent, and the audio reports, if I am to 
believe the fellows on the other end, have all been good. Reports of, ‘tremendous audio 
quality,’ ‘really sounds good.' and ‘very clean and crisp,’ have been normal reports during 


200 


the time I have had the 200 on the air.” 

Feature this for $359! ■ Complete coverage of the 80 through 10 meter bands. 

Watt PEP input on SSB, plus CW and AM. ■ Separate product and AM detection plus 
fast-attack glow-release AGC. ■ Crystal-controlled front end and single YFO for high 
stability, and identical calibration and tuning rate on all bands. ■ Crystal lattice filter 
for high sideband suppression on transmit, and rejection of adjacent QRM on receive . . 
plus solid-state balanced modulator for “set-and-forget” carrier 
suppression. ■ Operation from new low-cost AC-200 supply or 
from NCX-A or mobile power supplies. ■ ALC. ■ 45/1 planetary/ 
split gear tuning drive. ■ Automatic carrier insertion in AM and 
C'W modes. ■ Panel meter automatically switched to S-units on 
receive. ■ Universal mobile mount included. 


ONLY 


?35a 


with National's full 
One-Vear Guarantee 




37 Washington Street, Melrose, Massachusetts 02176 
























